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ABSTRACT  (English) 
Research on assessing advertising effectiveness has been conducted for more 
than a 100 years, in a host of disciplines including sociology, neuroscience, 
marketing, linguistics, philosophy, consumer psychology, and anthropology. Over 
this time, the field of study has gone through changes in approach based on 
developments in these fields and on their respective interests in measuring the 
impact of advertising. Interdisciplinary research has generated compound approaches 
such as neuro-marketing or neuro-economics, bringing new evidence to bear on our 
understanding of human reactions and behavior related to products and brands. The 
importance of advertising effectiveness is recognized both by practitioners who 
demand faster and more accurate methods to address real world marketing 
communications challenges, and by researchers seeking models to better understand 
the market and consumer behavior phenomena. However, lack of communication 
between these two spheres has made research application complicated and 
sometimes out of touch with real needs. Independent work by practitioners cannot 
keep-up with the new technologies and knowledge that quickly emerge in the 
scientific fields; while researchers in their laboratories are often at a critical remove 
in applying their methods to actual scenarios. It is crucial to approach advertising 
research in close contact with the industry, to merge the interests and outcomes from 
both sides, in order to define and achieve shared objectives with a broader 
perspective and greater consensus.  
As science evolves, novel theories about human capabilities are born and 
investigated. In terms of affect, research has accelerated in the past two decades, 
mainly due to the use of advanced technologies; however, there are still many 
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questions to be answered, particularly regarding the psychology and biology of 
emotion. One discipline focusing on such important questions is Kansei Science, a 
field that aims to develop an understanding of the long neglected concept of Kansei, 
which has recently become an intense focus of research.  
Kansei is a Japanese term which refers to each person’s unique and subjective 
experience. In its broader meaning, Kansei integrates various affect-related nuances 
such as sense, feeling or emotion; but it is as difficult to accurately define the term as 
it is to measure it. Nonetheless, the quest to understand the mental processes 
involved in Kansei promises to provide critical answers for human science research 
and other fields involved in studying advertising effects. 
Among the effects of exposure to advertising is the feeling of familiarity, a 
characteristic which operates by combining cognition and emotions. The sense of 
familiarity is deeply related to a human being’s individual Kansei, and involves an 
often subtle blend of past experience and related affect. The goal of the developers of 
advertisements (the ‘creatives’) is to affect the consumer mind in a manner that 
could trigger such feelings, and elicit a cascade of reactions led by pleasure and 
arousal. They need to create the right advertisement. Yet, the act (and effect) of 
creation is often unexpected and unpredictable. Creative performance involves 
particular cognitive structures that, as with Kansei, still have an unknown and 
perhaps unknowable side.  
In the world of advertising, to be creative is considered a talent by some, and a 
developable ability by others. People are hired to work at advertising agencies based 
on their talent for communicating a given brand message to consumers. Their tools 
are images, words, and sounds, and their vehicles are the media. For practical 
reasons, the principal means of measuring their capability is based on the success of 
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their advertising campaigns. This can be done using different techniques, such as 
sales reports or brand awareness. However, we can also measure the effect of 
advertising through consumers’ affective responses using instruments that vary from 
questionnaires to biometric devices. In summary then, several salient concerns arise: 
the importance of familiarity as a particular affective response; the importance of 
pleasure and arousal as the main dimensions of affect; and the importance of 
creativity as a catalyst in the production of interestingness in advertising. 
An advertisement composed of images and words can elicit affective responses 
of familiarity, pleasure and arousal. However, relying on creatives’ talents alone 
does not guarantee success in a given campaign. Applying new methodologies to 
advertising in order to elicit certain behaviors is the work of advertising agencies. 
Understanding the processes that occur when introducing a product to a consumer is 
the job of the researchers. And the work of both must be joined in a heuristic alliance 
for their respective objectives to be achieved, and for their results to have broad and 
cogent application.  
The isolated images and words in an advertisement, as simple as they may 
appear, have (often complex) properties that influence the viewers’ perception of 
them. For example, an image portraying a natural scene, such as a green field, may 
evoke the idea of peacefulness; but when combined with the word ‘challenge’ may 
evoke the idea of adventure. When conceptual combinations (mental blends) occur, 
subjects often assign new, emergent properties that were not included in either of the 
original elements. Theories in cognitive psychology that focus on the incongruity of 
such blends, state that the effect of conceptual combinations on affective responses 
may be governed by combining the elements based on their attributes. Furthermore, 
they assert that the affective response intensity may be pre-determined as well. 
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However, there is, at present, a dearth of methodologies to support the efforts of the 
creatives in applying these kinds of theories.  
In light of these issues, this dissertation aims to show that, in the case of 
advertising including natural-scenes, image-word combinations selected based on 
their familiarity properties, are a practical and effective way of enhancing pleasure 
and arousal. This objective is achieved by means of three consecutive experiments 
that vertically feedback the method in each stage, in order to improve it. In the three 
experiments, affective responses are measured using self-assessment visual and 
verbal bipolar scales. 
The first experiment investigates the influence of familiarity with image-headline 
combinations on pleasure and arousal; here, the individual and combined familiarity 
properties of the images and headlines are measured. Based on these findings, two 
further experiments are developed, with simplified stimuli, aimed at eliciting the 
highest possible affective responses to a number of incongruent image-word 
combinations. In the second, a Pairing-Congruity method is proposed, in which the 
degree of incongruity of stimuli is determined using a ‘pairing-congruity status’ 
(PCS) variable. Based on these results, a third experiment is conducted, wherein 
creatives’ Kansei is incorporated into the Pairing-Congruity method to 
counterbalance the lack of human ‘spark’ in the conceptual combinations.  
In general, the hypotheses tested the influence of incongruent image-word 
combinations in generating affective responses. From the experimental results, it was 
concluded that familiarity plays an important double role: both as a property of 
individual stimuli, and as an affective response. In addition, a positive effect of 
familiarity on pleasure, though not on arousal, was discovered. In light of the 
limitations on stimuli selection in the second experiment (involving a statistical 
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procedure based only on familiarity ratings), the third experiment incorporated 
professionals’ creativity into the Pairing-Congruity method, and this was proven to 
enhance the effect of incongruent conceptual combinations on pleasure.  
Therefore, through the experimental procedures described in this dissertation, 
three main findings were established concerning the role of familiarity and creativity 
in eliciting affective responses. 
1) Familiarity is closely related to pleasure.
2) 
 Familiarity is a key element in eliciting 
affective responses (to image-word combinations) for improving advertising 
effectiveness.  
Familiarity has insufficient influence to increase arousal
3) 
. Even though it has an 
effect on affective responses, its effect was not proved to increase the arousal 
response. 
Creativity enhances the level of pleasure and arousal in the case of incongruent 
combinations
The experiments demonstrated some aspects of the potential contribution of 
Kansei to the field of marketing communications, by pointing out the importance of 
creativity in improving advertising effectiveness, and by shedding light on the role of 
familiarity and creativity in generating affective responses. The results suggest that 
the Pairing-Congruity method may be applied to improve advertisements’ attraction 
and interestingness, and to heighten favorable evaluations based on pleasure. Finally, 
. It diminishes the difference between congruent and incongruent 
stimuli, and alters their effect by increasing their interestingness. Even when 
drawing on a limited set of images and words, creatives are able to enhance the 
strangeness/interestingness of image-word combinations to induce affective 
responses. 
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it may be noted that creativity cannot be replaced by statistical methods, but such 
methods may enhance the effects of creativity. By considering the incorporation of 
familiarity into the design process, creatives’ development of interesting 
(incongruent) advertisements may be facilitated, and consumer preferences may be 
predicted.  
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要約 「日本語」 
広告効果の評価における研究が、社会学、脳科学、商業、言語学、哲学、
消費者心理学、人類学などの専門分野のもと 100年以上行われてきた。この
期間に、これらの専門分野の発展や広告効果を測る様々な関心に基づくアプ
ローチ方法が変わってきた。同時にニューロ・マーケティングやニューロ・
エコノミックスと呼ばれる神経学や脳科学と融合された方法で開発され、商
品とブランドに対しての人間の行動と反応を理解することの新効果をもたら
してきた。学際的な研究は、商品やブランドに関係した人間の反応と行動の
わたしたちの理解を裏付けるための新しい効果をもたらすニューロ･マーケ
ティングやニューロ･エコノミックスのような混成のアプローチ方法を生み
出してきた。広告効果の重要性は、現実世界でのマーケティング・コミュニ
ケーションの挑戦に提出するためのより迅速でより正確な方法を要求するマ
ーケティングの専門家達と、市場と消費者の行動現象をより理解するための
モデルを求める研究者達の両方によって認められている。しかしながら、こ
れら二つの専門分野の間のコミュニケーション不足は、研究の応用が複雑で、
時には現実のニーズに疎くさせてきた。それら専門家達による独立した仕事
は、科学的な分野ですぐに浮上する最新の科学技術や知識についていくこと
が出来ない。研究者達が実験室で、彼らの方法を実際のシナリオに適用する
としばしば重大な隔たりがある。それは、両方の側から利益と成果を併合す
るため、より広い視野とより多くのコンセンサスで共有目的を見定め、達成
するために、産業とよく接触する広告研究にアプローチするためには、極め
て重大なことである。 
科学が進歩し、人間の能力について新しい理論が生まれ、調査されてきた。
情緒的感情において、この 20年間の間に、最新の科学技術を使うことによ
って、早急に研究が進められてきたが、特に感情の心理学と生物学に関する
答えを出せていない疑問がまだ残されている。その疑問のうち、一番注目さ
れている重要な質問が「感性科学」とよばれるものだ。感性の概念が長い間
あまり研究されてこなかったので、それを理解することを目指している。
「感性」と言う言葉はそれぞれの人の持つ独特で主観的な経験を指す日本の
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言葉だ。広い意味において「感性」とは、「感覚」、「感情」、「心情」の
ような情緒的感情に関連したニュアンスで集積される。しかし、それを測る
ことはその言葉を正確に識別することと同じくらい難しいのである。それに
もかかわらず「感性」を含む精神的プロセスを理解するための研究は人間科
学の研究や他の広告効果の研究を含む他の分野に対する重要な答えを提供す
ることを確約している。その広告を受け取る側の間で、「親しみやすさの感
情」というものは「認識」と「心情」が混合されることによって働く特質だ。 
その「親しみやすさ」と言う感覚は人間の個々の「感性」に深く関係して、
過去の経験と情緒的感情の曖昧になりがちな混合を意味する。広告制作者は
最適な広告を作る必要があり、その目的は消費者の心に快感や興奮を起こし、
いくつかの段階的な反応としてそのような感情に訴えかけることによって購
買意欲を誘発させる。それでも創作活動とその影響はしばしば予想外で予測
不可能である。なぜなら創作活動は「感性」のような、「未知」の、恐らく
ずっと「知覚不可能」な特定の認識構造を伴うからだ。広告の世界では、
「創造的能力は生まれ持った才能である」と言う人もいれば、「開発可能な
能力だ」と言う人もいる。消費者に“ブランドメッセージ”を伝えるために、
才能のある人が広告代理店に雇われる。本質的に彼らの武器は、「想像力」、
「言葉」、「音感」であり、彼らの伝達手段は主にマスコミである。実質上、
彼らの能力や才能を評価する主な手段は広告キャンペーンの成功に左右され
る。それらは販売報告書やブランド認知率などで測られる。しかし、簡単な
アンケートから生物学的測定装置を用いた実験まで様々な方法で消費者の情
緒的反応を通して広告効果を測ることも出来る。要約すると、「特定の情緒
的反応としての親しみやすさの重要性」、「情緒的感情の主な次元のような
快感と興奮の重要性」、「広告で面白くさせるものの“促進剤”としての想
像力の重要性」が顕著な関心事として上った。 
画像と言葉によって作成された広告は「親しみやすさ」、「快感」、「興
奮」の情緒的反応を誘発することが出来る。しかし、創作者の才能だけを頼
るとしても広告キャンペーンが成功するとは限らない。特定の行動を誘発さ
せるための広告に新しい方法論を適用することが広告代理店の仕事で、消費
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者に、ある製品を宣伝するときに行うプロセスを理解することが研究者の仕
事である。様々な目的を達成し、説得力があり、幅広く応用できる結果をも
たらすため、双方の仕事が帰納的に提携されなければならない。 
広告に載せられている独立した画像と言葉は、単純に見えるとしても、視
聴者の知覚力に影響する特性を持ち、しばしば複雑に絡み合う。例えば、グ
リーンフィールドのような自然の場面が写っている映像は、平安な気持ちに
させるかもしれないが、「チャレンジ」という言葉と共にその映像を見れば、
「冒険」を思わせるかもしれない。その映像に全く含まれていない特性をイ
ンプットすると、“概念結合”が起き、視聴者はしばしばその映像にはない
新しい考えを割り当てる。認識心理学理論では、そのような混在における不
調和に注目している。情緒的反応における概念結合の影響はそれら“特定の
特性を帯びる”形容詞に基づく要素を融合させることによって支配されるか
もしれないのである。そのうえさらに、彼らは情緒的反応の強化は、あらか
じめ決定されこれらの問題に光が当てられ、この学位論文は、自然の情景な
どの広告の場合、彼らの認知度が高い特性に基づいて選ばれた画像と言葉の
融合は快感と興奮を増強する実用的で効果的な方法であると示すことを目的
としている。この目的は、それを改善するために、それぞれの段階の方法を
縦断的に反響する三つの連続する実験方法によって達成された。この三つの
実験で情緒的反応は個人的評価においての視覚と相反する言葉から成るはか
りを用いて測られた。るかもしれないと出張しているのである。しかしなが
ら、現時点では、これらの種類の理論を応用できる創作者たちの努力を支持
するための方法論はほとんどないに等しい。最初の実験は快感と興奮上の画
像の見出し文句を結合し、認知度の影響を調査した。ここに、個別のものと
融合された認知度のある特性の画像と見出し文句が測定された。これらの調
査結果に基づく単純な刺激による実験と、多数の不調和な画像と言葉の融合
によって最も可能性が高く情緒的反応を誘発させることを目的とした二つの
さらなる実験が展開される。二つ目に、「ペアの調和法」“Pairing-
Congruity Method” が提出された。段階的になされる不調和な刺激が“PCS”
と呼ばれる「ペアの調和形態」“Pairing-Congruity Status”の変数を使って決
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定するというものである。これらの結果に基づいて、三つ目の実験が行われ
た。概念結合にある人間の「感覚」の欠乏を埋め合わせるために、創作者た
ちの「感性」が「ペアの調和法」に組み入れられた。 
概してその仮説は情緒的反応を引き起こすように、画像と言葉の結合によ
る不調和の影響がテストされた。その実験から、「親しみやすさは、個々の
刺激の特性と、情緒的反応としての二つの重要な役割を演じる」と結論付け
られた。加えて、興奮的ではない快感上の親しみやすさによるプラスの影響
が導き出された。二つ目の実験（認知度上だけに基づく統計的手順など）で、
刺激の選択の限界に光が当てられ、三つ目の実験で、専門家たちの創作が
「ペアの調和法」に組み入れられた。そしてこれが快感上の不調和な概念結
合の影響を増強することが証明された。 
したがって、この学位論文で描写されている実験手順を通して三つの主要
な調査結果が情緒的反応を誘発するのに親しみやすさと想像力の役割が関係
することが確立された。 
1)「親しみやすさ」は「快感」と関係している。 
親しみやすさは広告効果を改善するための情緒的反応（画像と言葉の結合的
混在)を誘発する鍵となる要素である。 
2)「親しみやすさ」は興奮を増強するための影響としては不十分である。 
例えそれが、情緒的感情の影響をもっているとしても、その影響は興奮的反
応を増強させるとは証明されなかった。 
3) 想像力は不調和なコンビネーションの場合、快感と興奮のレベルを増強
する。 
 それは、調和と不調和の刺激の違いを減少させ、彼らの興味を増強させる
ことによってそれらの影響に部分的変化をもたらす。画像と言葉の限界を設
けて描くときでさえ、創作者たちは情緒的反応を誘発させるために、不可思
議な、または、興味深い画像と言葉の融合を増強させることが出来る。 
 その実験は、マーケティング・コミュニケーションの分野で、広告効果を
改善する想像力の重要性に注目することによって、また親しみやすさと想像
力の役割に光を照らすことによって｢感性」がもたらす潜在的貢献の幾つか
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の側面が論証された。その結果、その「ペアの調和法」は広告の魅力や興味
を改善するためと、快感に基づく最適な価値判断を高めるために適用される
かもしれないことが提唱された。最終的に、そのような方法論は想像力の影
響を増強するかもしれないが、想像力は統計的な方法論に取って代わること
は出来ないと注釈されるかもしれない。デザインのプロセスに親しみやすさ
を組み入れることを考慮することによって、興味深い(不調和な)広告の創作
者たちの発展が促進され、消費者の好みが予測されるかもしれない。 
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RESUMEN (Español) 
 
La investigación acerca de la efectividad publicitaria se ha llevado a cabo por 
más de 100 años, efectuada por disciplinas que incluyen sociología, neurociencia, 
mercadotecnia, lingüística, filosofía, comportamiento del consumidor y antropología. 
Durante este período, el campo de estudio ha pasado por diferentes perspectivas 
basado en el desarrollo de estas disciplinas, y sus particulares intereses en medir el 
impacto de la publicidad, la investigación interdisciplinaria ha generado perspectivas 
compuestas tal como las de neuro-mercadotecnia o neuro-economía, y han sumado 
nueva evidencia para nuestro entendimiento de reacciones humanas y 
comportamiento en relación con productos y marcas. La importancia de la 
efectividad de la publicidad es reconocida tanto por los practicantes, quienes 
demandan mayor rapidez y exactitud para enfrentar retos reales en el mundo de las 
comunicaciones de mercadotecnia y de los investigadores que buscan modelos para 
entender mejor el mercado y los fenómenos de comportamiento del consumidor. Sin 
embargo, la falta de comunicación entre estas dos esferas ha complicado  la 
implementación de la investigación e inclusive la ha desviado de las necesidades 
reales. El trabajo independiente de los practicantes no les permite mantenerse al día 
con las nuevas tecnologías y conocimientos que rápidamente emergen en el campo 
científico, mientras que investigadores están frecuentemente en situación crítica para 
implementar sus métodos en escenarios reales. Es crucial que la investigación 
publicitaria se efectúe en contacto cercano con la industria para fusionar los intereses 
y resultados de ambos colaboradores para así definir y alcanzar objetivos 
compartidos con una perspectiva amplia y de mayor consenso.  
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 Mientras la Ciencia evoluciona, nuevas teorías acerca de las capacidades del ser 
humano nacen y son investigadas. En el tema del afecto, la investigación se ha 
acelerado en las últimas dos décadas, principalmente debido al uso de tecnologías 
avanzadas. No obstante, aún existen varias preguntas por ser respondidas, 
particularmente relacionadas con la psicología y la biología de la emoción. Una 
disciplina que se enfoca en esta importante tarea es la Ciencia Kansei, un campo 
dirigido al desarrollo del entendimiento del ignorado concepto de Kansei, que 
recientemente se ha vuelto un intenso foco de investigación. 
 Kansei es un término japonés que se refiere a la única y subjetiva experiencia 
individual. En su más amplio significado, Kansei integra varias interpretaciones tales 
como sentido, sentimiento, o emoción, pero es tan difícil definirlo adecuadamente 
como lo ha sido medirlo. Sin embargo, el esfuerzo emprendido para comprender los 
procesos mentales involucrados en Kansei es promisor de aportar respuestas críticas 
para la investigación de la ciencia humana y otros campos involucrados en estudiar 
los efectos de la publicidad. 
 Entre los efectos por exposición a la publicidad se encuentra el sentimiento de 
familiaridad, una característica que opera a través de la combinación de cognición y 
emociones. Éste sentido está profundamente relacionado al Kansei individual del ser 
humano, e implica una sutil mezcla de experiencias previas y el afecto relacionado 
con ellas. El objetivo de quienes desarrollan los anuncios publicitarios (“los 
creativos”) es influir en la mente del consumidor de manera que pueda encender los 
sentimientos y evocar una cascada de reacciones encabezadas por el placer y la 
exaltación. Ellos tienen que crear el anuncio adecuado. Aun así, el acto (y efecto) de 
creación es frecuentemente inesperado e impredecible. El desempeño creativo 
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implica estructuras cognitivas particulares que, tal como Kansei todavía tienen y tal 
vez tendrán un lado desconocido.  
En el mundo de la publicidad, ser creativo es considerado para algunos como un 
talento y para otros como una habilidad a desarrollar. La gente es contratada para 
trabajar en agencias de publicidad basados en su talento para comunicar el mensaje 
de una marca a los consumidores. Las herramientas son en esencia imágenes, 
palabras y sonidos y sus vehículos son los medios publicitarios. Ya en la empresa, 
las principales formas de medir su alcance, para efectos prácticos, está basada en el 
éxito de las campañas de publicidad. Este se puede medir usando diferentes técnicas 
tales como reportes de ventas o presencia de marca, aunque también se puede medir 
el efecto de la publicidad a través de las reacciones afectivas de los consumidores 
usando instrumentos que varían desde cuestionarios hasta artefactos biométricos. En 
resumen, basados en este contexto, un número de inquietudes salen a flote; la 
importancia de la familiaridad como una reacción afectiva particular; la importancia 
del placer y la exaltación como principales dimensiones del afecto y la importancia 
de la creatividad como catalizador en la generación del efecto-interesante en la 
publicidad. 
 Un anuncio compuesto por imágenes y palabras puede generar respuestas 
afectivas de familiaridad, placer y exaltación. Sin embargo, confiarse solamente del 
talento de los creativos no garantiza el éxito de una campaña. Implementar nuevas 
metodologías en la publicidad para inducir ciertos comportamientos es el trabajo de 
las agencias de publicidad y el lograr entender los procesos que ocurren cuando un 
producto es lanzado a los consumidores es el trabajo de los investigadores. El trabajo 
de ambos debe ser una alianza heurística para alcanzar sus respectivos objetivos y 
para que los  resultados tengan una amplia y aceptable implementación. 
20 
 
 Las imágenes y palabras aisladas en un anuncio, tan simples como parezcan, 
tienen propiedades frecuentemente complejas, que influencian la percepción de sus 
espectadores. Por ejemplo, una imagen mostrando una escena de naturaleza, tal 
como el campo, puede evocar la idea de tranquilidad, pero al ser combinada con la 
palabra “reto” podría evocar la idea de aventura. Cuando combinaciones 
conceptuales (fusión mental) ocurren, los espectadores frecuentemente asignan 
nuevas propiedades emergentes que no estaban incluidas en ninguno de los 
elementos originales. Teorías en psicología cognitiva que se enfocan en la 
incongruencia de esas fusiones, establecen que el efecto de las combinaciones 
conceptuales en reacciones afectivas pueden ser reguladas a través de combinar 
elementos (p.ej., imágenes y palabras) basados en sus atributos. Estas teorías aciertan 
que la intensidad de las reacciones afectivas pueden ser predeterminadas también.  
Sin embargo, hoy en día tan sólo existen unas cuantas metodologías que apoyan los 
esfuerzos de los creativos para implementar esta clase de teorías. 
 En  la luz de lo anterior, esta disertación está dirigida a mostrar que, en el caso 
de la publicidad que incluye escenas de la naturaleza, las combinaciones de 
imágenes y palabras seleccionadas basados en sus propiedades de familiaridad son 
una manera práctica y efectiva de enaltecer el placer y la exaltación. Este objetivo es 
alcanzado por medio de tres experimentos consecutivos que se retroalimentan 
verticalmente en cada fase buscando su mejora. En los tres experimentos las 
reacciones afectivas se miden utilizando escalas bipolares visuales y verbales. 
 En el primer experimento se investiga la influencia de la familiaridad en el 
placer y la exaltación, usando combinaciones de imagen-encabezado como estímulo 
y midiendo sus respectivas propiedades de familiaridad. Basados en estos resultados, 
dos experimentos consecutivos son desarrollados con estímulos simplificados 
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dirigidos a inducir las más altas reacciones afectivas posibles a un número de 
combinaciones incongruentes de imagen-palabra. En el segundo, el Método de 
Pariedad-Congruente es propuesto, en el que el grado de incongruencia de los 
estímulos es determinado usando una variable llamada “estatus de pariedad-
congruente”. De estos resultados, un tercer experimento es conducido, donde el 
Kansei de los creativos es incorporado al Método de Pariedad-Congruente para 
complementar la falta de la “chispa” humana en las combinaciones conceptuales. 
 En general, la hipótesis examinó la influencia de combinaciones incongruentes 
imagen-palabra para generar reacciones afectivas. De los resultados experimentales, 
se concluyó que la familiaridad juega un papel doble, como una propiedad del 
estímulo individual y como una reacción afectiva. Adicionalmente fue descubierto 
un efecto positivo de la familiaridad en el placer, pero no en la exaltación. En 
consecuencia a estas limitaciones para la selección de estímulos, en el segundo 
experimento que involucra un proceso estadístico basado sólo en evaluaciones de 
familiaridad, el tercer experimento incorporó la creatividad de profesionales en el 
Método de Pariedad-Congruente, aumentando y comprobando el efecto de 
combinaciones incongruentes conceptuales en el placer. 
 Así, a través de los procedimientos experimentales descritos en esta disertación, 
tres descubrimientos importantes fueron establecidos relacionados con el papel de la 
familiaridad y la creatividad en inducir reacciones afectivas. 
1) La familiaridad está estrechamente relacionada con el placer, siendo un 
elemento clave al inducir reacciones afectivas (en combinaciones imagen-
palabra) para mejorar la efectividad publicitaria. 
22 
 
2) La familiaridad tiene influencia insuficiente para incrementar la exaltación. A 
pesar de ocasionar un efecto en las reacciones afectivas, no se comprobó su 
efecto para incrementar la exaltación. 
3) La creatividad enaltece los niveles de placer y exaltación en el caso de 
combinaciones incongruentes. Ésta disminuye la diferencia entre estímulos 
congruentes e incongruentes, y altera su efecto al incrementar su nivel como 
estímulo interesante. Aún cuando basados en un número limitado de 
estímulos imagen-palabra, los creativos son capaces de enaltecer la 
peculiaridad de combinaciones imagen-palabra para inducir reacciones 
afectivas. 
Los experimentos demostraron algunos aspectos de la contribución potencial del 
Kansei al campo de las comunicaciones de mercadotecnia, al remarcar la 
importancia de la creatividad para mejorar la efectividad publicitaria, y al esclarecer 
el papel de la familiaridad y creatividad en generar reacciones afectivas. Los 
resultados sugieren que el Método de Pariedad-Congruente se puede implementar 
para mejorar la atracción y el atributo interesante de los anuncios publicitarios y para 
elevar evaluaciones favorables basadas en el placer. Finalmente, se hace notar que la 
creatividad no puede ser reemplazada por métodos estadísticos, pero estos métodos 
sí pueden enaltecer los efectos de la creatividad. Al considerar la incorporación de la 
creatividad en el proceso de diseño, el desarrollo de anuncios publicitarios de nivel 
interesante (incongruentes) se puede facilitar, así como también se puede 
incrementar la posibilidad de predecir las preferencias del consumidor. 
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1. INTRODUCTION 
1.1. Background of Research 
 
 The need to announce the existence and characteristics of a product has been 
present since the first branded products appeared, and has increased, in complexity 
and often intensity, along with emerging forms of communication media, which have 
complicated the possibilities for announcers to reach target consumers. Because of 
the growth of advertising clutter (e.g., the high quantity of messages sent to 
consumers), and the desire on the part of large corporations to differentiate their 
products/brands, formalized market research was born, aiming at the rigorous 
observation of consumers’ needs and buying habits (Hague, Hague and Morgan 
2006). Such differentiation continues to be a top priority for marketers. To reach 
their target customers, brand-marketing organizations make major investments in 
mounting and executing advertising campaigns, seeking both to increase the market 
share of their products or services, and to generate predetermined effects such as 
brand awareness or purchasing. In light of this, these organizations also invest a 
great deal in measuring the effectiveness of their campaigns in reaching target 
customers, and in identifying consumers’ reactive perceptions or behaviors (actions). 
The study of the interactive process between brand-marketing organizations and 
potential customers is known as “marketing communications” (marcom), a field that 
involves advertising, sales promotion, corporate image advertising, sponsorships, PR 
(public relations), personal selling, and social marketing campaigns (Rossiter and 
Bellman 2005). 
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 Marcoms are defined as “marketer-originated messages, placed in various media, 
their purpose being to sell the brand by showing it, saying things about it, or both, in 
a manner that establishes the marketer’s desired position for the brand in the minds 
of target customers” (Rossiter and Bellman 2005). A ‘brand’ may refer to a product 
or service (brand-item), a company (brand name), or a social marketing slogan (e.g., 
a government organization’s brand) such as ‘drive carefully’ or ‘eat healthy food’. 
The American Marketing Association defines a ‘brand’ as a “name, term, design, 
symbol, or any other feature that identifies one seller's good or service as distinct 
from those of other sellers. A brand may identify one item, a family of items, or all 
items of that seller” (American Marketing Association 2011).  
 Advertising is one of the major forms of marcom. It comes from the Latin verb 
advertere, meaning “to turn toward”, which is here interpreted as “to turn the mind” 
of a prospective customer “toward” the brand. Advertising might be incorporated 
into media such as TV, cinema, radio, magazines, newspapers, Internet or outdoor 
locations, mainly for the purpose of raising awareness (‘mind turning’), with the 
ultimate aim of prompting direct response (eliciting actions such as purchasing), 
which latter often involves other media such as telephone, direct mail or websites. 
Professional advertising researchers and practitioners participate in both analyzing 
campaign procedures and proposing methods to measure the impact of 
advertisements (e.g., by the amount of sales or product recalls). The methodological 
approaches may vary based on the advertising objectives (e.g., branding), the type of 
advertising (e.g., direct-response), the media, and the desired advertising effects 
(memory, attitude toward the brand, awareness, etc.) (Rossiter and Bellman 2005).  
 Advertising research might be carried out before the development of an 
advertisement, during its exposure, or after a campaign is already over. Because of 
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the complexity of the effects of advertising on customers, multidisciplinary research 
has become common, seeking to understand the impact of advertising by explaining 
and illustrating the different processes involved and the potential forms of their 
integration. Applying new methodologies to advertising, in order to elicit certain 
behaviors, is the work of advertising agencies. Understanding the processes that 
occur when introducing a product to a consumer is the job of the researchers. To 
determine advertising effectiveness, the effect of an advertisement on consumers 
may be measured through self-report and autonomic measurement. In addition, the 
characteristics of the ad may be investigated based on marcom effects models, and 
formulae effective in influencing the targeted consumers may be investigated. For 
example, a prospective formula might be: when images and words possessing similar 
individual properties are combined (e.g., images and words related to serenity), an 
affective response that coincides with those properties may be predicted (e.g., people 
will feel relaxed). If this claim were true, anyone should be able to construct 
effective advertisements. Knowing the properties of the images and words is not 
enough, since subjects, for example, may not sense the precise properties of the 
stimuli but develop new properties based on previous experiences (e.g., an architect 
may see a peaceful seen as an opportunity to build skyscrapers and feel excited about 
the possibilities). Human creativity is a critical factor in determining such effects, 
and human creativity is not easily explained. Understanding how advertising works 
thus sheds light not merely on the field of marketing communications, but on other 
human-centered disciplines as well.  
The pleasure elicited from watching an ad often leads to liking the ad, which in 
turn may lead to liking the related product/service, and even to an intention to 
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purchase. However, liking is not enough to motivate the consumer to purchase the 
product/service. Generating arousal is necessary to generate purchasing. 
Familiarity is an attribute of advertisements. When consumers feel familiar with 
a combination (or blend) of images and words, they tend to accept it, and even like it. 
But familiarity is seen as a cold feeling which, even though it may have a pleasant 
effect on consumers, does not motivate them to purchase or act. To generate arousal, 
interestingness in the combination is an important factor. Interestingness may be 
achieved by incongruent combinations that make people think or reflect about why 
the advertisement is showing a given strange combination, and induce them to find 
an answer to it, ‘a solution to the quiz’. Incongruity is believed to be a very powerful 
attribute of advertisements, and often contributes to the kind of 
interestingness/strangeness that attracts consumers. Incongruence may elicit arousal 
and thus purchasing. In light of this, several questions arise. 
 
What then is the formula to generate incongruence? The problem is that there is 
more than one way to create incongruity, and we have no certain means of delimiting 
the degrees of incongruity, or determining if its effect can be generalized to all 
consumers. Researchers continue to explore new methods, but discoveries often stay 
in the laboratory and are never proved to be truly applicable. 
 
What is the relationship between familiarity and incongruence? If familiarity is 
thought to be related to pleasure, which generates a positive feeling, and 
incongruence is seen as a powerful factor in eliciting affect related to arousal, their 
combined effect should raise interesting issues regarding the consumer mind, and by 
implication, approaches to be taken by the creators of advertising to reach the 
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consumer. The relationship between the two factors is one of the aspects to be 
explored through this study. 
 
Which affective response is more relevant to advertising, pleasure or arousal? In 
general, companies show interest in generating both pleasure and arousal responses. 
The nature of a given advertisement (products or services) and the characteristics of 
the stimuli are typically linked to the resulting affective response. Thus, identifying 
how pleasure and arousal differ when influenced by advertising is crucial to the 
creation of marketing communications strategies.  
 
 The diagram below shows how the background of the research into the 
evolution of marketing communications has itself become an important research 
focus, generating numerous proposals of methodologies to improve advertising 
effectiveness. This study focuses on the needs identified in this diagram. 
 
 
Figure 2. Diagram showing the background and needs of research. 
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1.1.1. Marcom Effects Models 
 
 For more than a hundred years, researchers from different backgrounds —
including the fields of mass communications, anthropology, philosophy, sociology, 
cognitive psychology, social psychology, and artificial intelligence— have 
participated in the quest to understand the process involved in consumers’ reception 
of and reaction to messages from brand marketing companies, by developing models 
that explain the levels of consumer response and the different effects occurring at 
each stage of the process. These models are referred to as “marketing 
communication effects” (or marcom effects) models (Rossiter and Bellman 2005), 
but are widely, though mistakenly, known as “hierarchy of effects” models (Lavidge 
and Steiner 1961, Vakratsas and Ambler 1999). Researchers’ efforts typically focus 
on describing the advertising process, based on the assumption that different 
response levels function as predictors of consumer behavior (e.g., a purchase), as 
well as of the success or failure (and thus effectiveness) of an ad campaign. The 
models portray a sequence of effects, in varying detail, of the whole advertising 
process, from the moment a consumer receives the brand information, through his 
processing of this information, to any actions that ultimately occur based on this 
reception (e.g., purchasing a product or voting for a presidential candidate).  In these 
models, a consumer might be seen as resistant to persuasive communications, until 
the effect of the messages is felt, and the consumer finally internalizes the brand 
concept, perhaps even purchasing the brand item (Hacley 2005).  
 From the first recognized ‘sales’ model, designed in 1898 and known as AIDA 
(Attention → Interest → Desire → Action ) (Strong 1925), through to the current 
tridimensional models that consider the complex interaction effects involved in 
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consumer’s responses to advertising, there has been a great variety of approaches to 
modeling the advertising effects process. In their extensive study of advertising 
models, Vakratsas and Ambler (1999) presented a general taxonomy that builds 
progressively and chronologically, from models involving no intermediate levels to 
those that involve various levels as well as internal hierarchies. The taxonomy 
portrays the effects occurring at each level in terms of cognition, affect, and/or 
experience; similar to the approach introduced by Lavidge and Steiner (1961), which 
employs the behavioral dimensions sequence, cognitive → affective → conative  
(‘think → feel → do ’), to describe consumers’ responses to advertising.  More 
specifically, however, experience refers to consumers’ prior experience of brand 
purchase, usage, and exposure to related advertising; and its effect (meaning) is 
different from that of behavior (conative or ‘do’). The general taxonomy essentially 
emerged chronologically, along with the evolution of the models, and was organized 
by Vakratsas and Ambler in terms of the following seven categories. 
§ Market Response Models: described no effects; merely based on sales or 
brand choice (without considering intermediate effects). 
§ Cognitive Information Models: described a cognition effect (‘think’); based 
on economics, and focused on consumers’ rationality when choosing a brand. 
§ Pure Affect Models: described an affect effect (‘feel’); introduced affective 
responses into the taxonomy; involved theories that systematically measured 
the effect of advertising on familiarity and emotions.  
§ Persuasive Hierarchy Models: described cognition → affect → behavior  
sequence effects (‘think-feel-do’), where advertising was thought to intensify 
purchase behavior rather than initiate it; also known as the “strong theory” of 
advertising [Ambler 1998] for its assumption that advertising works in a 
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directly persuasive fashion and has a causal relationship to purchase 
behavior; introduced the “hierarchy of effects” concept, which addressed the 
importance of involvement1
§ Low-Involvement Hierarchy Models: described cognition → experience → 
affect → behavior  sequence effects (‘think-do-feel’); also known as the 
“weak theory” of advertising (Jones 1990) for its assumption that 
advertising’s influence functions over long periods of time, and is intended to 
remind consumers of ‘brand relevance’ (provide reassurance (Hacley 2005)) 
more than to persuade them to purchase; proposed ‘product experience’ (e.g., 
trial and usage) as a determining factor in advance of and influencing the 
development of affect.  
 as a generator of advertising effects; experience 
was not part of these models. 
§ Integrative Models: described a non-fixed sequence of [cognition] 
[experience] [affect] [behavior] that is sensitive to context (such as product 
category and consumer involvement level); the most representative model 
here was the “FCB grid” (Vaughn 1980), which classified product categories 
into two dimensions (involvement level (high/low), and think/feel) that 
functioned as consumer motivators to choice (an improved version of the 
FCB grid was developed by Rossiter and Percy (1997), in which awareness 
was factored into the choice of a product, and the think/feel dimension was 
replaced by a motivation-driven dimension: informational/transformational).      
§ Hierarchy-Free Models: described no-hierarchy effects; promoted the 
notion of advertising as a comprehensive and dynamic structure which, 
                                                          
1 Involvement is defined by Rothschild [1984] as “an unobservable state of motivation, arousal, or interest. It is 
evoked by a particular stimulus or situation and has drive properties. Its consequences are types of searching, 
information-seeking and decision making”. 
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instead of proceeding through isolated sequences, functions in terms of  
‘brand totality’ (Lannon 1986, 1994); accommodated theories from 
neuroscience that revealed how higher cognitive functions handle 
information simultaneously (Gazzaniga, Ivry and Mangun 2009), advancing 
from earlier models that described a cognition → affect  sequence; 
incorporated views from the fields of philosophy, anthropology, and 
semiotics (Hunt 1992, Buttle 1991, Stern 1993) which, though enhancing 
knowledge about advertising, have not provided solid clues to measuring 
advertising effects.  
 
The ad-processing sequences described in marcom effects models are still 
developing and adapting, as contemporary research assimilates new evidence and 
paradigms. A recent model, designed by Rossiter and Bellman (2005), has attempted 
to provide an overview of the whole advertising effects process. The model describes 
levels of marcom effects that occur simultaneously, and sub-levels that might occur 
simultaneously or hierarchically (see Figure 3). 
There are three main levels in the model: 
§ ad/promotion processing: the process after exposure to an advertisement 
§ brand communication effects: the target customer objectives of a campaign 
(which lead to choice of a brand) 
§ customer decision stages: the situation or status of a target customer’s 
experience a certain point in time. 
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 The principal virtue of this general model is that it addresses how different 
processes might be simultaneously occurring on each of the three levels, without 
having to be activated in a hierarchical fashion, but depending instead on the 
particular consumer’s ‘stage’ status (if the consumer had previously seen the ad, or 
had experienced the use of the product, etc); and also shows how the complexity of 
the process is greater at the first level (ad/promotion processing) in  comparison to 
the second and third levels.  
 
 
 
Figure 3. Three simultaneous levels of marcom effects (Rossiter and Bellman, 2005). 
 
 Consumers’ affective responses are the foundation and principal focus of this 
dissertation, and given their occurrence at the ad/promotion processing level, I will 
later focus on this first level of the marcom effects. As depicted in the diagram above, 
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ad/promotion processing involves four stages of consumer response: attention, 
learning, emotions, and acceptance. After consumer exposure to the ad, in the 
attention stage, brand-marketers apply various techniques to attract the consumers 
and hold their attention; techniques that might include the use of color, movement, 
size, position of the message, humor, etc. For example, novelty in a message is a 
powerful attention-holding technique that can elicit feelings of surprise due to the 
difference between an expected situation and the unusual event presented in the ad. 
This phenomenon, known as bisociation (Koestler 1964), schema discrepancy, or 
incongruity-resolution (Mandler 1982), will be further discussed as a core element in 
the theoretical background of this dissertation (cf. 1.3.3).  
 
1.1.2. Advertising in Japan 
 
 As noted above, there has been a considerable and increasing effort to 
understand the effects of advertising and its techniques, in order to serve the needs of 
the different players involved in the process, from companies seeking to persuade 
consumers, to researchers seeking answers that enhance our general knowledge in 
this area. Due to the global expansion of the field of marketing communication, the 
researched models of behavior and related advertising strategies must often be 
adapted to the demands of local situations —an advertisement that works in Latin-
America will not necessarily work in the Asian market, and vice-versa. Advertising 
agency professionals must evaluate which specific attributes of a product campaign 
may (or may not) work, based on the target country’s culture and consumer behavior 
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profiles. Such is the case with this dissertation, which is framed by a country, Japan, 
characterized by idiosyncratic traditions and unusual market behavior.  
From a geographical perspective, Japan is frequently exposed to natural 
atmospheric changes. Nevertheless, the clarity and distinctness of its seasons are 
remarkable, and the Japanese, unusually aware of nature, easily adapt to weather 
changes. Even jobs and schools are tied to the seasonal calendar, beginning with 
spring and ending in winter. The importance of nature is reflected in many aspects of 
Japanese culture, and advertising is no exception, where countless ads employ 
natural scenes in combination with brands and headlines to communicate seasonal 
atmosphere and persuasive messages to consumers. Advertising is described as a 
social experience (Ritson and Elliot 1999), and agencies in Japan strive to 
incorporate the social culture in reaching out to consumers, by addressing their 
particular taste and interests. 
 Japan is one of the world’s top 10 countries in advertising expenditure 
(International Journal of Advertising 2011). To promote brands, advertisers may use 
interchangeable local scenes such as traditional views of Mount Fuji, as well as 
foreign scenes such as the Sahara Desert or the Caribbean Sea. The differences 
among such natural scenes might lie in the different components of the ads –sand, 
water, trees, snow, etc. However, more than these individual components, it is the 
character of the whole scene –the ‘landscape’– that conveys the most salient 
information to the consumer concerning what or where that scene may be.  
On the other hand, the effectiveness of advertising often depends as much on 
copywriting skills as on visual communication techniques. The headlines (or 
slogans) in ads are typically developed by a production team that engages their 
concerted creativity in articulating brand characteristics. In addition, the Japanese 
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language offers the possibility of writing horizontally as well as vertically; 
combining Chinese characters, two syllabaries and an alphabet. For brand 
communication, then, words are as important as images, and the skilful combination 
of both can deliver a powerful message to the consumer in terms of generating 
acceptance, preference and/or purchase behavior for a brand. In an analogy to 
rhetoric, the message ‘between the lines’ in advertising, or the implications 
communicated to the consumer, rather than the straightforward message expressed or 
displayed, is often the stronger element in persuasive communication. For example, 
the visual rhetoric in ads can itself be a persuasive form of communication, an 
argument built not only upon the copy or the image itself, but creatively merging 
both to support potent and specific metaphorical meanings (Hacley 2005). However, 
as the possible image-word combinations are so vast, and the possible responses of 
consumers so diverse, methods to elicit specific intended responses are of great value. 
Likewise, methods to measure the responses to ads (such as the level of pleasure and 
arousal when viewing an ad), as well as the effectiveness of ads in eliciting these 
responses, are keenly sought by Japanese companies and advertising agencies.   
 
 
 
 
 
 
 
46 
 
1.2. Affect & Kansei 
Consumers’ affective responses to advertisements (ads) have been found to 
influence many aspects of consumer behavior, such as attitudes toward the 
advertisement (Aad), or purchase intention, and are of great importance in 
advertising research (MacKenzie, Lutz and Belch 1986; Stevenson, Gordon and 
Anand 2000). A single ad exposure to a target consumer may transmit various 
messages, whose communicational effectiveness is difficult to measure.  Many 
attributes of the given ad (e.g., color, size or brand) can influence its impact on the 
consumer, and elicit affect, recognition, familiarity, etc. Affect, as interpreted by 
Andrew Mitchell in his study on psychological processes and advertising effects 
(1985), can be described as including “The sorts of feelings towards a stimulus 
which lead to relative preferences for that stimulus out of a class of similar stimuli.” 
Consumers’ reactions, when exposed to a product or ad, are known as affective 
responses. Affective responses to advertising, according to Mitchell and Olson 
(1981), contribute either (or both) to the formation of an attitude toward the ad or 
toward the brand. From a broader scientific perspective, such affective responses can 
be classified into two categories, depending on binary characteristics such as lower 
and higher order, primary and secondary, or Type 1 and Type 2 (here I will use the 
last terms).     
 
1.2.1.  Affective Responses 
  According to LeDoux (1994), affective responses can be classified into Type 1 
(lower-order) and Type 2 (higher-order) responses. Type 1 are immediate and 
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involuntary, and reflect the evolutionary experience of the species. Type 2 are 
specific to the individual, and reflect past experiences in similar or related situations, 
as well as judgments and predilections to act based on those experiences.  
Regarding Type 1 affective responses, the circumplex model of affect (2005) 
proposes that all affective states emerge from two neurophysiological systems or 
dimensions: pleasure and arousal. Type 2 responses are believed to be emitted rather 
than elicited affective responses; examples include the feelings of familiarity, 
nostalgia and déjà vu. This dissertation focuses on the feeling of familiarity. 
‘Familiarity’ may be defined as the frequency with which one has been exposed to 
an item in the past (Crowder 1976). Figure 4 depicts the basic affective schema of 
familiarity with a scene, with the level of familiarity increasing with the number of 
exposures. 
 
 
Figure 4. Increase in familiarity as a function of the number of 
exposures to a given stimuli. 
Zajonc’s ‘mere exposure’ theory (Zajonc 1980) indicates that human beings 
inherently tend to experience favorable affective responses to things with which they 
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feel familiar. Some advertising models supporting Zajonc’s theory suggest that 
elements induced by ads, including familiarity and affect, are the primary basis for 
generating preference (Janiszewski 1993, Rindfleisch 1998). For example, recent 
research by Kusumi et al. (2010) suggests that frequent exposure to an ad increases 
familiarity and likeability, and that the developed attitude may facilitate intention to 
purchase. However, according to Mandler’s seminal essay on the judgment of value 
(1982), familiarity is a “cold value” which, though positive, “is devoid of passion or 
fire”, and thus lacks strength to influence affective responses. Mandler suggests that 
autonomic nervous system (ANS) activity is what ultimately determines the intensity 
of emotion or affect, and that an interruption of expectations and/or predictions (e.g., 
an unexpected or incongruent event) is necessary to evoke ANS activity2
 
. 
1.2.2. Kansei & Kansei Science 
 
As noted above, it is recognized that affective responses, even if negative, 
influence the attitude of consumers. However, many research methods still have 
unknown predictive validity. Poels & Dewitte, in their article on measuring emotions 
(2006), suggest that multidisciplinary studies combining neuroscience and marketing 
should generate improved research with more accurate and creative methodology for 
experiments. Research on the interaction between cognition and emotion has been 
ongoing since the 19th century. Recently, due principally to advances in technology, 
opportunities for novel research have dramatically increased, and new theories have 
                                                          
2 Based on research developments over the last two decades, it can be argued that what Mandler referred to as 
ANS activity is actually Central Nervous System (CNS) activity. 
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appeared. More than ever, there is increasing interest in understanding the different 
links to and among human emotions.  
In Japan, the relation between cognition and emotion has been studied from a 
different perspective, based on a rich and subtle concept that remained neglected 
until the end of the twentieth century: Kansei. Obscure in its origins, and linked in 
meaning to a host of different concepts in other cultures, Kansei has suffered from 
limited understanding of its conceptual richness on the part of researchers and 
laymen alike.  
  
1.2.2.1. Definition of Kansei 
 
 Research by S.H. Lee suggests that the pictographic point of view typical of 
Asian cultures might have strongly influenced the meaning of the term:  “The word 
‘Kansei’ is variously interpreted, and has been used in many studies related not only 
to design but also other research fields. It is a concept that inclusively involves the 
meaning of other words” (2000). As defined by Harada (1999), “Kansei is a 
terminology which unifies concepts such as sensitivity, sense, sensibility, feeling, 
aesthetics, emotion, affection and intuition.” From Ozaki and Iwamoto’s (2006) 
perspective, Kansei is unique to each person and often relates to experience. It may 
be described as an “ability of the human mind to determine how one feels in a 
particular situation”, and “is thought to be produced by a highly advanced function 
of the human brain”. Mitsuo Nagamachi, founder of the concept of Kansei-
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Engineering 3
In an attempt to fully limn the concept of Kansei, a Special Project was 
commenced in 1997 at the University of Tsukuba, in which a group composed of 29 
researchers was asked about the meaning of Kansei. The members’ answers were 
categorized through analysis into five dimensions or definitions. According to the 
researchers’ fields, Kansei was interpreted as (Harada 2001, Shiizuka and 
Hashizume 2011):  
, defines Kansei as “a mental state where knowledge, emotion and 
sentiment are harmonized”, and refers to people with rich Kansei as “rich in emotion 
and sentiment, adaptive, warm and responsive” (Lokman 2010).  
1) Researchers in design
2) 
: Kansei has postnatal aspects that can be acquired 
through expertise, experience, and learning, such as cognitive expressions, 
etc., as well as an innate nature. 
Researchers in information science
3) 
: Kansei is a representation of external 
stimuli, subjective, and represented by actions that can hardly be explained 
logically. 
Researchers in linguistics, design, and information science:
4) 
 Kansei involves 
judging the changes made in the integration and interaction of intuitive 
creativity and intellectual activities. 
Researchers in Kansei information processing:
5) 
 Kansei is a function of the 
mind to reproduce and create information based on images generated.  
Researchers in art, general molding, and robot engineering:
                                                          
3 As defined by Nagamachi, “Kansei Engineering is a technology that unites Kansei into engineering realms in 
order to realize products that match consumers’ needs and desires. It is a scientific discipline where the 
development of a product that pleases and satisfies consumers is carried out technologically.” (Lokman 2010). 
 Kansei is the 
ability to quickly react and assess major features of values such as beauty, 
pleasure, etc. 
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 Based on S.H. Lee’s research (Lee et al. 2002), Figure 5 shows the etymology of 
two crucial concepts, expressed in Chinese characters, which are pillars for 
understanding the Asian perspective on the cognition and emotion: Kansei and 
Chisei. Lee remarks that the concepts Chisei and Kansei “are processed in human 
minds when they receive the information from the external world. Chisei works to 
increase the knowledge or understanding that is matured by verbal descriptions of 
logical facts, and Kansei works to increase the creativity through images with 
feelings or emotions” (Lee 2000). It is important to note that both Kansei and Chisei 
work dynamically when people process received information.  
 
 
 
 
 
  
 
 
 
 
 
 
Multidisciplinary research on Kansei has become an important scientific focus. 
In Japan, there is a strong movement toward education in Kansei, involving 
interdisciplinary collaboration and with a focus on design. Among the participating 
disciplines are the science of arts, psychology, mental and physical disability studies, 
Figure 5. Kansei and Chisei by S.H. Lee (2002) 
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cognitive science, neurological study and information science (Harada 2001). In 
addition, advanced research laboratory work is being done, supported by high 
technology devices for measuring physiological and neurological responses to 
various ambient stimuli. On such foundations, disciplines such as Kansei Science 
have been established, and new research is extending our knowledge concerning 
human emotions, on a national and international scale. In light of this line of 
research, a recent definition of Kansei by Yamanaka et al. (2011) suggests that the 
term Kansei consists of two compounds, a “situation of astonishment & mind” and 
“mind & life” (which they also describe as “sensibility & the German term 
Sinnlichkeit”). They point out that the concept of Kansei in the sense of “the sensing 
ability” incorporates the “process of understanding”. Kansei, they suggest, shifts the 
direction of understanding into the description of perception (gosei in Japanese or 
Verstand in German) that leads to decision (see Figure 6). 
 
 
Figure 6. Meanings of Kansei and gosei in Japanese, by Yamanaka et al. (2011). 
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As complex as it is to define, the measurement of Kansei has presented equal 
challenges. Measurement approaches vary among disciplines, from traditional 
instruments such as surveys to high-technology devices that target physiological 
responses. 
 
1.2.3. Measuring Affect 
 
An advertisement may induce affective responses that are difficult to identify, as 
in the case of the Type 1 responses, which are often measured using biometric 
devices. Different self-administered instruments have been extensively used to 
measure affective responses to advertisements. They can be divided into self-report 
instruments, which are introspective reflections about emotions felt (subjective 
conscious feelings) such as the semantic differential, and autonomic instruments 
which focus on continuous emotional reactions that are not distorted by higher 
cognitive processes. (e.g., Facial Action Coding System (FACS), facial 
electromyography, skin conductance, heart rate, etc.). 
Due to their practical advantages, the self-report instruments are widely used in 
advertising research. The three main types are verbal self-report (semantic 
differential or Likert scales); visual self-report; and moment-to-moment rating. 
When it comes to the validity of these methods, the greatest limitation lies in the 
inevitable amount of cognitive processing required in verbal self-reports that may 
distort the original emotional reaction in the case of lower-order emotions. 
Measuring attitudes and inquiring into feelings based on cognitive analysis have 
shown biases in representing affective responses (Wilson, et al. 1989; Batra and Ray 
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1986; Sawyer 1981). Thus, alternative methods are required to reduce the bias in 
measuring affective responses. 
 
1.3. Cognitive Psychology  in Advertising Research 
1.3.1. The Self-Assessment Manikin 
 
An alternative means to measure Type 1 affective responses is the Self-
Assessment Manikin (SAM) (Bradley and Lang 1994), a non-verbal self-report 
instrument whose main virtue is its reduction of the cognitive processing bias when 
measuring Type 1 affective responses. The SAM is a nine-point picture-scale 
assessment instrument that directly measures three bipolar dimensions (pleasure, 
arousal and dominance) associated with a wide variety of stimuli, such as objects or 
events. According to the dimensional approach, the three bipolar dimensions 
adequately define affective states, and comprehend the full spectrum of human 
emotions (Mehrabian 1974). Numerous studies have proven the validity and 
reliability of the SAM method, generating high correlations with a number of 
physiological measures (Bradley and Lang 1994; Backs 2005; Bradley, Greenwald , 
et al. 1992). 
The pictorial images (illustrations) for the pleasure dimension range from 
extremely pleasant to extremely unpleasant; for the arousal dimension, from 
extremely aroused to extremely calm; and for the dominance dimension, from totally 
controlled to totally in control. Dominance is often dismissed due to its weak 
independent effect (Bradley and Lang 1994), and such is the case in this study, 
wherein the scales applied were those that represent the two most commonly cited 
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dimensions of affect: pleasure and arousal (Posner, Russell and Peterson 2005) (see 
Figure 7). 
 
 
Figure 7. The Self-Assessment Manikin (SAM). Pleasure (top) and arousal 
(bottom) scales. 
 
1.3.2.  Mental Blends  
 
This dissertation is focused on the moment when the consumer makes contact 
with a given ad, which occurs on the above mentioned model Level 1: ad/promotion 
processing (cf. Section 1.1.1). Research on cognitive psychology considers the basic 
cognitive processes that occur when people are exposed to advertising. The topic of 
interest in this work is that of concept combination, which involves the process of 
taking existing events (concepts) and blending them together in the mind to generate 
a new compound (Finke, Ward and Smith 1992). Specifically, the affective 
responses that accompany this process of concept combination form the primary 
focus of the study. 
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Human beings are capable of combining concepts to form simpler or more 
complex compounds. For example, the individual concepts of sea and countryside 
may be blended into a simple form such as a river, or a more complex form such as a 
futuristic place of the imagination, named ‘Waterland’. As noted by Finke et al. 
(1992), there are no limits on the development of concepts, with some being mere 
reconstructions of past experiences, and others completely novel proposals that are 
attributed to the process of creative cognition. Among the complex structures 
involved in subjects’ interpretations of abstract ideas and concepts are found 
schemas and mental blends.  
As developed by Piaget (Myers 2010), the schema theory assumes that people 
tend to simplify information to which they are exposed into mental molds or 
schemas—cognitive structures of knowledge. In traditional studies of cognitive 
psychology, schemas are structures that encode new information, the retrieval of old 
information, and the inferences made based on that information. These abstract 
mental representations of a concept (object/event) include the concept’s attributes 
and the relations among them (Fiske and Taylor 2008).  
Experiences are assimilated into (or interpreted in terms of) our current schemas, 
and as new events are encountered, the schemas are adjusted (refined) or 
accommodated, to fit these events into a certain category (Myers 2010). According 
to Mandler (1982), most judgments depend on two sets of structures: the structure of 
the external evidence (exposure to the world); and the structure in the mind of the 
observer, based on past experience and current expectations. When input from the 
environment generates data, an automatic process occurs, which results in the 
selection of the most relevant schema matching the event. For example, a camper 
may conceive of a forest landscape as a scene including such elements as horizon, 
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mountains and trees, which reminds him of autumn camping days. When exposed to 
a print ad containing these three elements, with the word ‘peaceful’ embedded in the 
scene, his schema of a forest landscape will be activated, matching the 
environmental input (image and words) with his past experience, with an 
accompanying sense of familiarity. 
Mental blends, as defined by Finke et al. (1992), are “subjects’ interpretations of 
preinventive object forms in terms of abstract ideas or concepts”.  Conceptual 
combinations are one kind of mental blend, which reflects people’s ability to predict 
the resultant properties of a given combination. Conceptual combinations occur 
when two separate concepts with individual properties are merged into a single one. 
In this process, some of the original concepts’ properties may be preserved and 
some may be lost, or new ones may emerge that did not belong to either of the 
original concepts. For example, the word sport combined with an image of the sea 
may evoke the merged concept of surfing; where individual properties from sport 
such as ‘action’, and from the sea such as ‘waves’, become properties of the merged 
concept. Another example may be seen in the merging of the word miracle and the 
image of a desert, in the concept of a fountain; where no individual properties related 
to the original concepts belong to the merged concept, but emergent properties such 
as water may appear. According to Finke et al. (1992), mental blends may be 
described in terms of a ‘topic’ and a ‘vehicle’. For example, in the case of surfing, 
the original concept, sport, may be the vehicle, while the sea may have a secondary 
role as a topic.   
 Among the general properties of mental blends are ambiguity and incongruity. 
These properties are particularly related to the emergence of new concepts, or 
unexpected features, from a given conceptual combination. Research related to 
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incongruity has been applied to the emotions and senses, including studies of 
products and scents (Ludden and Schifferstein 2009), musical backgrounds 
(Bergshoef 2008), sentence combination (Swinney et al. 2007), and brand 
advertising (Alden et al. 2000, Lee and Shumann 2004). 
 
1.3.3. The Schema Incongruity Theory  
 
Originally investigated by Koestler (1964), the process of associating unrelated 
levels of experience is called bisociation. In contrast to pleasure reactions to familiar 
events, schema incongruity research suggests that novel and unexpected information 
attracts people’s attention and stimulates their arousal and cognitive processing 
(Mandler 1982, Halkias and Kokkinaki 2011). In the figure below, the same images 
are shown in congruent and incongruent combination with words.  
 
Figure 8. Image-word congruent and incongruent combinations. 
 
Congruent Combinations
ゴルフ
夕日
*golf
*sunset
Incongruent Combinations
不毛
セイウチ
*barren land
*walrus
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The effect of the combination on the top left, a green grass landscape with the 
Japanese word for ‘golf’, is an expected or congruent impression (the mental blend 
conforms to observers’ previous schemas). However, the combination on the top 
right showing the same image, along with the Japanese word for ‘barren land’, 
arrests the attention of the viewer, since green grass is not typically seen in barren 
terrain (and thus the mental blend is incongruous). In a similar fashion, the bottom-
left image of a wild field with the sun sinking below the horizon, combined with the 
Japanese word for ‘sunset’, is perceived as congruous since the word evidently 
describes the scene; but when the same image is combined with the Japanese word 
for ‘walrus’, the atypical blend is unexpected and will tend to be perceived as 
incongruous.   
For Mandler, emotional intensity depends on the level of incongruity between 
what is encountered (evidence) and what is expected (schema). When a discrepancy 
exists between an object/event and the respective mental schema, physiological 
arousal may occur; and, depending on the level of incongruity, the events may be 
positively valued and rated as interesting. For slightly incongruous events, 
assimilation is expected to occur with little such disruption. For example, if the 
camper is exposed to an ad portraying three elements—horizon, mountains and 
trees—and in the middle is displayed the word ‘driftwood’ (wood that is floating on 
water), a match may not immediately occur since, for example, no rivers are shown 
in the image. But after some cognitive processing, the observer may come up with an 
association from the evidence, and successfully accommodate (adjust) the image and 
words to his previous schema (e.g., there must be a river across the mountains). 
According to Mandler, this process, whereby an incongruity is resolved, produces a 
psychological reward that results in a positive evaluation state (see Figure 9).  
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 In the case of extreme incongruity, where a high degree of discrepancy between 
the evidence and the schema is found, negative evaluations are more common. If, for 
example, that forest landscape ad showed the same three image elements, but this 
time added the word ‘crowded’, the viewer would find a dramatic discrepancy 
between the image-word forest concept in the ad and his schema (‘crowded’ 
typically describing the scene of a summer beach or a city). As with the slighter 
discrepancy above, this extreme level of incongruity should attract the viewer’s 
attention more than familiar advertising; but the time and effort invested in resolving 
the discrepancy will be greater, and most likely the process will end in failure or 
abandonment, leading to a feeling of helplessness or even anxiety. Unable to 
successfully accommodate the input to the schema, the viewer will tend to evaluate 
the event negatively in terms of likeability or pleasure. 
 
 
Figure 9.  Outcomes of schema congruity and incongruity, in terms of value and affective 
intensity, according to Mandler. The resultant value is shown as either positive (POS) or 
negative (NEG). The degree of affective intensity is shown to vary from zero to +++. 
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 In summary, according to Mandler’s theoretical framework, the affective states 
of pleasure and arousal are influenced by the level of incongruity of the stimuli with 
respect to the observer’s pre-existent schema. Congruent stimuli will lead to slight 
pleasure and no arousal; slightly incongruent stimuli tend to induce arousal that will 
lead to high pleasure evaluations; and extremely incongruent stimuli tend to induce 
high arousal and even anxiety that will result in negative likeability evaluations. In 
light of these tendencies, it is essential to adequately select both the stimuli 
combinations and the instruments for measuring affect, in order to predict the effect 
of advertising on targeted consumers. 
 
1.3.4. Creativity and Perception of Natural-Scenes 
 
 Over the years, there has been increasing interest in creativity from the 
perspective of different disciplines such as psychology, education, management and 
engineering. Creativity may be defined as a cognitive process involving mental 
structures that contribute to the development of acts and products that are both novel 
and valuable (Finke et al. 1992). Another view defines creativity as an ability or 
“tendency to generate or recognize ideas, alternatives, or possibilities that may be 
useful in solving problems, communicating with others, and entertaining ourselves 
and others” (Franken 2006).  
According to Stenbert & Lubart (1991, 1992), creativity consists of five 
components: 
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1) Expertise: a strong knowledge base that supports inventive ideas, images, 
and phrases; the more information we gather, the greater the capacity to 
build mental structures that end up in novelty.  
2) Imaginative thinking: skills that allow us to identify patterns, blend 
concepts, and make connections that translate into knowledge. 
3) A venturesome personality: new experiences and encounters with 
different environments and cultures enhance the tolerance to ambiguity 
and risk, and boost the capability to overcome obstacles in the process of 
creation. 
4) Intrinsic motivation: the personal interest and satisfaction in successfully 
facing a challenge. Creative people do not tend to be driven by extrinsic 
motivations such as meeting deadlines or becoming famous. 
5) A creative environment: networking with and support of colleagues and 
mentors aids in the development and polishing of creative ideas. 
 
In terms of advertising, creativity is the engine that contributes to the 
development and delivery of the core message, from the organizations to the target 
customers. Semiotics, the study of signs and their meaning—where signs are 
interpreted as anything that stands for something else (Peirce 1868)—involves an 
understanding of the implied (between the lines) messages typical of persuasive 
advertising. For example, recent research in advertising shows that ads displaying 
natural scenes tend to be more successful in Japan than in Western countries (Nisbett 
2005), which may be related to conformation between the message conveyed and the 
respective cultural background of the consumers. Natural scenes are typically viewed 
as a meaningful whole (Gestalt). They can be recognized at a single glance, as 
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quickly as recognizing a single component object (Thorpe 1996, Intraub 1997). 
Nature has been a source of inspiration in life and art for centuries, and has been 
associated with beauty in various cultures. In Eastern Asia, the tradition of landscape 
art began in China, where one of the primary aims of the artists was to represent 
nature as it is (Shi 2011). Even contemporary Eastern Asian artists are strongly 
influenced by nature, and this influence is reflected throughout the society (Buckley 
2002).  
The particular effect of advertisements reflects the culmination of a process of 
creativity. This study focuses on the role of creativity in the process of developing 
stimuli to elicit strong affective responses. 
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1.4. Integration of Background Concepts 
 
In order to make explicit the conceptual framework of this dissertation, I propose 
to integrate the concepts above into a comprehensive diagram. The respective 
theories and concepts are here configured in a manner that simulates consumers’ 
experiential process (including ad effects) during exposure to advertisements (see 
Figure 10). The diagram portrays, on the left side, the sequence of effects 
[think][feel][do] that combines the models of Evans et al. (2006) and Rossiter & 
Bellman (2005) into a non-fixed sequence of seven levels (i.e., exposure, attention, 
perception, learning, emotions, attitude, and acceptance). The exposure level4
                                                          
4 The exposure level, though present in various marcom effects models, is actually an external step taken by the 
campaign manager and not by the consumer. It is the role of the manager to generate the opportunity for 
consumers to view an advertisement, by placing it in suitable media for the target customers [Rossiter and 
Bellman 2005]. 
 has 
been added to the summit of the advertising schema, as a contact point between the 
advertisement and the consumer/customer which may initiate the advertisement 
process (by ‘catching the eye’) or reinforce the effect of an already seen 
advertisement (generating familiarity, awareness, etc). The learning stage from the 
marcom effects has been extended into a loop to show how the solution (or 
otherwise) of a given incongruity may lead to knowledge that in turn could elicit an 
affective response (i.e., emotions). The think-feel-do sectors are included next to the 
marcom effects. Consumers’ Kansei is depicted expanded through the generation of 
arousal, which requires consumers to retrieve past experiences and evaluate them 
simultaneously, ending in enhanced attitude to the advertisement. Consumers’ 
creativity appears interacting with Kansei, and is also related to the generation of 
solutions (schemas) of a given image-word combination. Lastly, the attitude 
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intensity variable has been added to show the degree of likeability based on the 
levels of incongruity; and the affective intensity variable to show the levels of 
pleasure and arousal. 
The simulation commences in the top-center, with the advertisement’s exposure 
to a consumer. The (event) activates the consumer’s Kansei by means of the mental 
process necessary to retrieve previous experiences in form of schemas. Subsequently, 
five possible patterns are represented in the diagram. The first pattern (1) shows the 
encounter with a stimulus that matches the pre-existing schema (i.e., a congruent 
stimulus). The process is accompanied by a feeling of familiarity that causes a 
positive attitude, though no pleasure or arousal is elicited. The second pattern (2) 
corresponds to the effect caused by a stimulus that does not immediately match with 
the pre-existent schema (i.e., a slightly incongruent stimulus). Nonetheless, the 
stimulus is finally assimilated into a schema (a sort of delayed congruency effect). 
The feeling of familiarity combined with the assimilation of the schema induces 
pleasure. From the third pattern onward, severe incongruity is depicted. In (3) the 
schema cannot be assimilated, therefore a solution to the discrepant stimulus is 
developed in the form of an alternate schema that matches the event. The process 
induces arousal during the search, and when the solution is found high pleasure is 
elicited (a form of reward). The following pattern (4) depicts the case of a severely 
incongruent schema whose resolution is difficult to achieve. At last the event is 
successfully accommodated into a schema, a process that elicits the highest level of 
arousal, and in turn, as the difficult solution is achieved, the highest level of pleasure. 
However, depending on the actual accommodation of the event into the schema 
category, the attitude developed may be positive or negative. The last pattern (5) 
shows the case of an extremely incongruent schema which cannot be resolved. This 
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induces the highest level of arousal and may result either in anxiety or in quitting the 
search, both outcomes inducing a highly negative attitude.   
 
 
 
Figure 10. Integrative diagram of background concepts of the study. 
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2. OBJECTIVES OF RESEARCH 
 
 This dissertation investigated the influence of familiarity in the process of 
eliciting affective responses to advertising elements (i.e., images and words). The 
two sides of the marketing communication process were taken into account: the 
consumers who receive the information, and the brand-marketers who create and 
convey it. 
 On the consumer side, the research explored human perception based on 
familiarity, and how Kansei contributes to understanding this phenomenon, during 
and after exposure to advertising. On the side of advertising practitioners, the study 
sought more effective approaches to reaching and influencing target consumer 
attitudes. Its investigations were aimed at improving advertisements’ effects on 
consumers by means of image-word combinations. 
 
 
Main objective of the dissertation
 
:  
   To demonstrate that, for advertising including natural scenes, 
the proposed Pairing-Congruity Method (PCM), incorporating 
familiarity and creativity, is a practical and effective approach to 
enhancing pleasure and arousal
 
. 
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To achieve its general objective, the thesis pursues three specific goals: 
1. To characterize the correlation between familiarity and the affective 
responses of pleasure and arousal, in the case of image-headline stimuli; as 
well as the particular effect of familiarity with respective image components.  
2. To elicit stronger affective responses, by proposing a familiarity-based 
method that considers image-word combinations as stimuli.  
3. To enhance the effect of image-word stimuli on affective responses by 
incorporating professionals’ creativity in the proposed familiarity-based 
method.  
 
In order to accomplish the objectives of the dissertation, three empirical experiments 
were conducted, in a composite manner, with vertical feedback at each turn. The 
tasks involved in the investigation were designed to simulate the effect of advertising 
processes.  
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3. SCOPE AND METHOD OF RESEARCH 
 
The method of research was based on empirical experimentation. In line with its 
specific goals, the type of information to be measured was determined. Among the 
elements that compose advertisements, images and words were considered, in order 
to develop the respective stimuli. Reactions to stimuli were measured using self-
assessment reports. The main experiments took place on a university campus, with 
ethnic Japanese subjects, in the Japanese language. Students and researchers between 
20 and 40 years old were invited to participate in the assessment of images and 
words for a marketing communications study. In the selection of stimuli, 
particularities of Japanese advertising were considered. The study focused on nature 
imagery, which typically forms the background of an advertisement. In addition, the 
typical ad-based attractors which influence attitudes, the product shot and brand, 
were excluded. Instead, the study focused on the secondary elements: background 
(image) and headline (words). In this way, the strong influence and bias related to 
products and brands was avoided, and a broader approach was made possible, since 
image and word research can be applied to other fields besides advertising. 
The experiments consisted of measuring affective responses to such combined 
image-word stimuli. Different devices are available for measuring affective 
responses. These may be broadly divided into biometric devices and assessment 
instruments.  Biometric devices typically employ high technology, and can be used 
to measure physiological reactions. Assessment instruments, on the other hand, 
employ words or graphics, and can be projected onto screens or printed on paper. In 
70 
 
light of the convenience and facility of such assessment instruments, this study based 
its experiments on paper-and-pencil versions of self-assessment instruments. 
Three experiments were conducted in order to achieve the objective and goals. 
Their structure was similar in terms of the origin of stimuli (natural-scene 
advertisements), stimuli composition (image and words), and measurement 
instruments (bipolar scales and the Self-Assessment Manikin). The common factors 
were the role of familiarity and its interaction/correlation with pleasure and arousal.  
The first experiment was designed to illustrate and explore a method to elicit 
strong affective responses. It consisted of measuring the effect of image-headline 
combinations on affective responses. Based on its findings, a ‘Pairing-Congruity’ 
method was proposed in order to elicit stronger affective responses to image-word 
combinations, and this method was tested in a succeeding experiment. Lastly, in 
light of the outcome of the second experiment, improvements to the Pairing-
Congruity method were applied in a third experiment, in which creativity was 
incorporated into the process.  
The following diagram (see Figure 11) displays the flow of the research in the 
form of a loop that starts and ends with the goal of improving advertising 
effectiveness. The uppermost row also depicts the means to conduct the research 
(print advertisements), and the two sides involved in the process of marketing 
communication: the creatives who develop the ads, and the consumers that receive 
the messages from those ads and translate them into their own experience. 
Consequently, the three experiments performed are characterized by the respective 
stimuli measured in each, and the experiment boxes are linked to the type of 
measures that were conducted (see also Figure 12). Lastly, the conclusion from the 
three experiments is then interpreted into terms of consumer behavior, and this 
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information feeds back into the original box, enhancing the understanding of the 
advertising agency or firms seeking improvement in advertising effectiveness. 
 
 
 
Figure 11. Diagram of Scope of Research. 
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       Figure 12. Highlights of the three experiments conducted as part of this research. 
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4. EXPERIMENT No. 1 — The Influence of Familiarity 
 
This study received the “Best Presentation Award” at the KEER 2010 
International Conference in Kansei Engineering and Emotion Research at the Arts et 
Metiers ParisTech in Paris, France (Sanabria et al. 2010). It was later published in 
the Kansei Engineering International Journal (Sanabria et al., The Influence of 
Familiarity on Affective Responses to Natural Scenes, 2012).  
 
4.1. Introduction 
 
In an attempt to understand ads’ effects from a Kansei perspective, a first approach 
was made, to investigate human perceptual responses to advertising. Particularly, 
responses to natural scenarios, and their attitudinal implications to advertising, were 
studied. The purpose of this research was to explore Japanese subjects’ affective 
responses to natural-scene ad element combinations (i.e., images and headlines), by 
analyzing the effect of familiarity on pleasure and arousal. Furthermore, the 
independent influence of a given image’s components (e.g., water, mountains, etc.) 
on affective responses was investigated. A pre-experimental assessment and a main 
experiment were carried out on a Japanese university campus, using award-winning 
print ads as the source of stimuli. The experiment tested the effect of priming (with 
landscapes) on pleasure and arousal, and examined whether familiarity would 
moderate this effect. 
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4.2. Background 
 
As explained in Section 1.1.1, marcom effects models seek better, integrative 
approaches to understanding how advertising works, and to measuring its 
effectiveness in communicating strategic messages. Fundamentally, marcom effects 
models involve fixed and non-fixed sequences of cognitive-affective-behavioral 
stages (think-feel-do), which are the basis for the effectiveness of advertising 
(Lavidge and Steiner 1961). For example, such models might explain how awareness 
of a product is followed by liking/preference and finally purchasing. The Aad, 
usually measured according to marcoms-effects models, is defined as “a pre-
disposition to respond in a favorable or unfavorable manner to a particular 
advertising stimulus during a particular exposure occasion” (Lutz 1985), and is 
considered a specific type of affective response (Machleit 1988). Some marcom 
effects models state that before an Aad develops, a primary affective response may 
be the first step in processing information (Janiszewski 1993). This same pattern was 
found, for products and brands, by Vakratsas and Ambler (1999) in their extensive 
study on advertising models, which concluded that attitudes can be based on 
emotions. Moreover, there is evidence that the attitudes and emotions elicited by ads 
carry over to products and brands (Mitchell and Olson 1981) (e.g., the attitude of 
liking a car ad may be carried over to liking the advertised car as well). 
The focus of this research was on image-word combinations5
                                                          
5 ‘Combination’ was translated into Japanese as kumiawaseru (“to combine; to join, put, or group together”). 
 from natural-scene 
ad elements. The words composed a ‘headline’, a phrase that draws the reader into 
an advertisement. The impression from an ad’s image-headline combination was 
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studied as a whole, with no particular focus on headline semantics. The role of 
familiarity6
 
 was investigated with regard to its effect on the stimuli. 
4.3. Objective 
 
This study’s primary objective was to explore how Kansei operates when Japanese 
subjects are exposed to natural-scene ad elements. Specifically, the experimental 
settings were designed in line with Zajonc’s research (1980), which states that 
people tend to show positive reactions to familiar things, and challenges Mandler’s 
theory (1982), which holds that to elicit intense affective responses stimuli should 
contain elements of incongruity. The influence of familiarity on both the pleasure 
and arousal dimensions was investigated for correlations. 
 
4.4. Hypothesis 
 
Considering that familiarity with natural scenes has a positive effect on viewer 
affect, and that this positive effect in turn influences viewers’ attitude to an ad and its 
elements, the following hypothesis was tested:  
 
𝐻𝐻1:  A high level of subjective familiarity, as demonstrated by responses to 
natural scene image-headline combinations, should result in positive pleasure and 
arousal responses to those combinations. 
 
                                                          
6 In Experiment 1, familiarity was translated into Japanese as shitashimi. 
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To determine the ad elements (images and headlines) for the main experiment, as 
well as to allow subjects to independently rate their familiarity with the respective 
elements, pre-experimental assessments were performed. 
 
4.5. Pre-Experiment 
4.5.1. Stimuli and Materials 
 
Images and headlines were selected from 34 print ads in recent volumes of the 
TCC Advertising Copy Annual (2002, 2006, 2007, Tokyo Copywriters Club 2008), 
and scanned in color at 300 dpi. The ads had a similar layout consisting of image, 
headline, and other elements such as brand name, product shot, etc. Selection criteria 
required that ads showed natural scenes with headlines containing 15 or less words. 
An image-headline pair was selected from each ad, and isolated using computer 
design software. 
Images, most of them background to a product shot, were modified by erasing 
people, animals and products (e.g., vehicles), and then reconstructed. Only static 
objects, such as buildings, were left as part of the natural scenes. Examples of 
images included a view of the sea, a field with grass and trees, and a snowy 
landscape with a Japanese temple (see Figure 13). Color images (14 cm x 10 cm) 
were printed in either vertical or horizontal planes centered on an A4-sized page, and 
inserted on the right side of a binder. Each image was numbered at the bottom of the 
page, from 1 to 34 (Times New Roman at 26 points). An evaluation sheet for 
assessing familiarity with images was printed at 14 points on an A4-sized page. It 
contained 34 consecutively numbered bipolar scales corresponding to the 34 
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consecutively numbered images. The scales were rated from left to right as: 5 = 
having (familiarity) to 1 = not having (familiarity). At the top of the page were fill-in 
blanks for the subject’s gender and age (see Appendix 1). 
 
 
Figure 13. The 34 modified images used in pre-experimental procedures. 
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The headlines corresponding to the 34 images above were used in the pre-
experimental procedures without modifying their contents. Examples of headlines 
included the Japanese translation for: “A woman with bodily strength”; “Once upon 
a time, in the middle of a forest”; and “Feels like I’m drinking liberty” (see Table 1). 
 Headlines were numbered from 1 to 34 and printed as a list on the left side of a 
page (Japanese font MS P Gothic at 14 points). For assessing familiarity, a 5-point 
bipolar scale was printed next to each headline, in the same manner as for the images 
above. At the top of the page were fill-in blanks for the subject’s gender and age (see 
Appendix 2). 
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Table 1. The 34 headlines7
 
 used in pre-experimental procedures, with English translation. 
Headline Translation 
1 冬に行く。奈良。 Nara. I’ll go in winter. 
2 根津くんが来る。 My buddy Nezu will come. 
3 生活はまだ揺れています。 My life is still shaking. 
4 人生のすべてを、たった１行に捧げる。 We dedicate all our lives to only one line. 
5 田んぼの下は映画館です。 Under the rice field there is a movie theatre. 
6 日本より、いい国に、しよう。 Let’s make a better country of Japan. 
7 
日本で山積みの問題は本屋で平積みされ
ている。 
Big piling problems in Japan are stacked flat in 
the bookstores. 
8 お外で飲むと、かわいい。 How cute, if you drink it outdoors. 
9 夏休みは寝坊が一番もったいない。 
Oversleeping during summer is the biggest 
waste. 
10 名画の謎は、背景にも隠されていました。 
The mystery of the masterpiece was hidden also 
in the background. 
11 
この国の夏は、そうとうグッドデザインで
す。 
The summer in this country is considerably 
‘good design’. 
12 
アナタの大切なヒトに大切にしています
か。 
Are you taking care about the people that you 
care about? 
13 体力がある女 A woman with body strength. 
14 やせてない女 A woman that is not thin. 
15 食欲がある女 A woman with appetite. 
16 私をつくる水。 Water that builds me. 
17 太陽が夜を照らしている。 The sun lights up in the dark. 
18 ニューヨークへ、行こう。 Let’s go to New York. 
19 けっこうな海水でした。 It was splendid seawater. 
20 それは、2分後かもしれない。 That may happen 2 minutes later. 
21 この夏の新色です。 This summer’s new colors. 
22 タンポポみたいに旅にでた。 I went for a trip like a dandelion. 
23 自由を飲んでいる感じ。 Feels like I’m drinking liberty. 
24 ちっぽけな自分が好きになる。 I come to like myself even being small. 
25 太平洋に吠える。 Barking to the Pacific Ocean. 
26 
たった５行のメールなのに、誤字を2つ発
見。 
Although it is an email of only five lines, I 
found two mistakes. 
27 ゴルファーという名のアスリートへ。 To the athlete called ‘golfer’. 
28 ロケットも、文房具から生まれた。 Rockets were born from stationary, too. 
29 応募は慎重に。(人生一度きりじゃしのう) Be careful when you apply (you only live once). 
30 コウノトリは増えてきました。 White storks have increased in number. 
31 お父さん、休日をズル休みしないでね。 
Father, don’t make your days-off ‘sly dog’ 
holidays. 
32 
学校の成績と社会での成績は、イコールじ
ゃない。 
The results in the society are not equal to school 
records. 
33 問題  長寿を輸出せよ。 Quiz: Export longevity. 
34 ある日、森のなか。 Once upon a time, in the middle of a forest. 
 
                                                          
7 Copyrighted headlines: (1) Kintetsu, (2) Hennessy, (3) Charity & Rotere, (4) NY Associates, (5) Mori Building, 
(6) Square Enix, (7) Book First, (8) Lipton, (9, 21, 22, 25) Japan Railways, (10, 17) SHARP, (11, 18) ANA, (12, 
32) Saison Card, (13, 14,15) Nike, (16) Pocari Sweat, (19) TOYOBO, (20) Midori Anzen, (23) Sapporo, (24) 
Ogasawarakaiun, (26) NTT Docomo, (27) Nike Golf, (28) TOMBO, (29) Habanero, (30) Suntory, (31, 34) Fuji 
Safari-Park, (33) Asahi Kasei. 
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4.5.2. Procedure  
 
The independent assessment of familiarity with images and headlines was carried out 
on a Japanese university campus; 25 Japanese students (13 men and 12 women; age 
20-23) from different university departments consented to participate. Stimuli were 
placed 50 cm from the subject’s seated position. First, each image was shown for 
five seconds, and assessed without time limitation. Subsequently, subjects were 
given the list of 34 headlines, and assessed them without time limitation. 
 
4.5.3. Results and Analysis 
 
The assessment results for the 34 images and 34 headlines were tabularized. A one-
way ANOVA analysis was conducted to identify significant differences between 
female and male subjects regarding their familiarity with the stimuli (p < 0.05). In 
light of the results, images showing a significant difference between genders were 
removed, along with their corresponding headlines. Similarly, headlines showing a 
significant difference between genders were removed, along with their 
corresponding images. A total of 11 image-headline combinations were removed. 
The resulting 23 image-headline pairs shown in Figures 14 and 15 were used as 
stimuli in the main experiment (headline translations are shown in Table 2).  
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Figure 14. The 23 image-headline pairs used in the main experiment (1-12). 
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Figure 15. The 23 image-headline pairs used in the main experiment (13-23). 
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Table 2. The 23 headlines used in the main experiment, with English translation. 
 Headline Translation 
1 冬に行く。奈良。 Nara. I’ll go in winter. 
2 根津くんが来る。 My buddy Nezu will come. 
3 田んぼの下は映画館です。 
Under the rice field there is a movie 
theatre. 
4 
日本で山積みの問題は本屋で平積みさ
れている。 
Big piling problems in Japan are stacked 
flat in the bookstores. 
5 お外で飲むと、かわいい。 Cute, if you drink it outdoors. 
6 夏休みは寝坊が一番もったいない。 
Oversleeping during summer is a great 
waste. 
7 
名画の謎は、背景にも隠されていまし
た。 
The mystery of the masterpiece was 
hidden also in the background. 
8 
この国の夏は、そうとうグッドデザインで
す。 
The summer in this country is 
considerably ‘good design’. 
9 
アナタの大切なヒトに大切にしています
か。 
Are you taking care of the people that you 
care about? 
10 体力がある女 A woman with bodily strength. 
11 太陽が夜を照らしている。 The sun burns in the dark. 
12 ニューヨークへ、行こう。 Let’s go to New York. 
13 それは、2分後かもしれない。 That may happen two minutes later. 
14 この夏の新色です。 This summer’s new colors. 
15 自由を飲んでいる感じ。 Feels like I’m drinking liberty. 
16 ちっぽけな自分が好きになる。 I come to like myself even being small. 
17 太平洋に吠える。 Barking at the Pacific Ocean. 
18 ゴルファーという名のアスリートへ。 To the athlete: ‘golfer’. 
19 ロケットも、文房具から生まれた。 Rockets were born from stationary, too. 
20 応募は慎重に。(人生一度きりじゃしのう) 
Be careful when you apply (you only live 
once). 
21 お父さん、休日をズル休みしないでね。 
Father, don’t make your days-off ‘sly dog’ 
holidays. 
22 
学校の成績と社会での成績は、イコール
じゃない。 
The results in society are not the same as 
school records. 
23 ある日、森のなか。 
Once upon a time, in the middle of a 
forest. 
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4.6. Main Experiment 
 
 In the main experiment, image-headline combinations were assessed in terms of 
the viewer’s level of pleasure, arousal and familiarity. Hereafter, to indicate the 
specific use of these three terms as variables describing the evaluation of image-
word combinations (and not single images or words), they will be deployed in italics 
as pleasure, arousal and familiarity. 
 
4.6.1. Stimuli and Materials 
 
 The 23 image-headline pairs were arranged as a sequence and displayed on a 
12-inch monitor using presentation software. The sequence was defined as follows: 
stimulus number (2 sec), image (5 sec), headline (5 sec), and a pause for evaluation 
of the stimuli (no time limitation). Digitized color images measured 14 cm x 10 cm, 
and headlines were set at 28 points (see Figure 16). An A4-size evaluation form for 
assessing image-headline combinations was prepared, consisting of 23 sets of 
consecutively numbered scales corresponding to the numbered stimuli. Each set 
included: a pencil-and-paper version of the Self-Assessment-Manikin (SAM) 
(Bradley and Lang 1994) scale for assessing pleasure (rated from left to right as: 9 = 
happy to 1 = unhappy); a SAM scale for assessing arousal (rated from left to right 
as: 9 = excited to 1 = relaxed); and a 5-point bipolar scale to evaluate familiarity 
(rated from left to right as: 5 = having familiarity to 1 = not having familiarity). Two 
sets of 3-scales were printed on each page. 
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Figure 16. Experiment sequence: image followed by headline*. 
*Headline translation (‘Oversleeping during summer is a great waste’) 
 
4.6.2. Experiment Procedure 
 
The sessions for assessing the image-headline combinations took place on a 
university campus. Students were invited to participate in a marketing 
communications study. The experiment was carried out with ethnic Japanese 
subjects in the Japanese language. Fifty students from various university departments 
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participated (25 men and 25 women; age 20-23), who were different from the 
subjects in the pre-experimental assessments. Subjects sat 50 cm from the monitor. 
They were given the instructions, including the objective of the study, the 
explanation of the task, and the evaluation system. The explanation of the usage of 
the scales included a list of words that belong to each extreme of the SAM scales; 
this was based on the Bradley & Lang procedures (Bradley and Lang, Affective 
Norms for English Words (ANEW): Instruction Manual and Affective Ratings 1999). 
After the explanation, subjects filled in a consent form and were given the evaluation 
sheet to assess their affective responses. Instructions on the screen asked subjects to 
combine each pair of stimuli (image and headline) in their mind, and then assess 
their pleasure and arousal to, and familiarity with, the given combination, using the 
evaluation form. After completing the assessment of the 23 pairs of stimuli, subjects 
filled in their nationality, gender and age, and were dismissed. 
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4.7. Results & Analysis 
 
The 5-point scale familiarity results were normalized to the 9-point SAM scale. 
Means and standard deviations for each of the three variable results were calculated 
(see Appendix 3 and Table 3).  In general, the means of the three variables (pleasure, 
arousal and familiarity) showed values close to the center of the 9-point assessment 
scale (center = 5), with the pleasure and familiarity values above the center. 
Familiarity showed a larger standard deviation than pleasure or arousal.  
 
Table 3. Means and Standard Deviations for 
explanatory and dependent variables. 
 
Variables Mean SD 
 
Explanatory Variable: 
    Familiarity* 
 
5.52 
 
1.23 
 
 
Dependent Variables: 
    Pleasure 
    Arousal 
 
 
 
5.76 
4.93 
 
 
0.89 
0.86 
n=50 (25 Males) 
Scale rates from Low = 1 to High = 9 
*Normalized from 5-point scale to 9-point scale 
 
The means corresponding to the 23 stimuli were standardized. Subsequently, a 
regression analysis was conducted in order to understand how the explanatory 
variable familiarity related to the dependent variables arousal and pleasure. 
Familiarity showed significant positive correlation with pleasure: RSquare Adj 
= .737; F Ratio = 62.83; p < .0001 (see Figure 17). However, no significant 
correlation was found between familiarity and arousal: RSquare Adj = -0.043; F 
Ratio = 0.085; p = 0.7733 (see Figure 18).   
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Figure 17. Positive correlation between familiarity and pleasure. 
 
Figure 18. Lack of correlation between familiarity and arousal. 
 
At this point, the question arose whether individual components of the image 
might have a stronger relation to the affective responses than familiarity. With this 
concern in mind, an additional analysis was performed. Several components 
contained in the images were listed, in order to explore their effect on pleasure, 
arousal and familiarity, which were set as dependent variables. The components 
were architecture, water, grass, blue sky and mountains (see Appendix 4). Based on 
the premise that the presence of these components might have an effect on arousal, a 
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one-way ANOVA was applied. It was found that among the five components, only 
water was statistically significant in the case of arousal (see Table 4).  
 
Table 4. ANOVA results for image components and dependent variables. 
Image 
Components 
Dependent Variables 
Pleasure Arousal Familiarity 
Architecture p=0.86 p=0.23 p=0.64 
Water p=0.26 p=0.04 p=0.18 
Grass p=0.69 p=0.20 p=0.37 
Blue sky p=0.44 p=0.49 p=0.52 
Mountains p=0.95 p=0.91 p=0.85 
 
 
4.8. Discussion & Conclusion 
 
In this first experiment, the influence of familiarity on affective responses 
(pleasure and arousal) to combinations of ad elements (images and headlines) was 
investigated. Overall, the tested hypothesis was found to hold for the variable 
pleasure, but not for arousal. The positive correlation between familiarity and 
pleasure demonstrated by the results, confirms Zajonc’s theoretical account 
describing how humans generate favorable affective responses to familiar things 
(Zajonc 1980). This outcome suggests that there is a clear relationship between the 
subject’s previous experience—which originates the feeling of familiarity—and the 
positive attitude that familiarity induces. On the other hand, no correlation was found 
between familiarity and arousal, and this result suggests that even combining images 
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and words with the highest familiarity level will not produce a significant effect on 
consumers’ arousal. This outcome supports Mandler’s (1982) claim that familiarity 
is a value that does not elicit ANS activity. In order to elicit arousal, and thus 
intensity of experienced affect, a different treatment of the stimuli characteristics 
may be needed. For example, following Mandler’s theoretical framework, 
incongruity among the characteristics of the conjoined images and headlines should 
elicit an interruptive effect in contrast to familiarity.  
In the second investigation, concerning the influence on affect of individual 
components in a given ad, a significant relation was found between ‘water’ and 
arousal. This result indicates that even though familiarity did not correlate 
significantly with arousal in the case of the whole image-headline combination, 
there might be a direct relationship between arousal and familiarity with individual 
components of images. The method proposed to analyze the relationship between ad 
components and affective responses may shed new light on affect-research in 
advertising. By identifying the influence of associations between nature components 
and affective responses, it may explain the success of certain advertisements in Japan. 
In summary, the positive correlation identified in the study, between familiarity 
and one of the two tested variables (pleasure), suggests that natural scenes rated as 
highly familiar may be significant contributors to generating a pleasant experience in 
Japanese consumers. Consequently, based on the marcoms effects, the pleasure 
induced by the image-headline combination may carry over to the attitude toward the 
(Aad) and attitude toward the brand/product (Mitchell and Olson 1981).  
Although this study provided valuable insights into the relation between 
familiarity and affective states of pleasure and arousal, some limitations must be 
noted: 
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§ Complete ads were not used as stimuli; hence the influence of other ad 
components (e.g., product shot) was not considered.  
§ The mere exposure of similar scenes may have increased familiarity with certain 
landscapes at an unconscious level (Zajonc 1980).  
§ Comparisons between natural scenes and non-natural scenes should be 
performed to reinforce the present findings. 
§ The independent contribution of images/headlines to pleasure/arousal could not 
be measured, because the main experiment was based on image-headline 
combinations. 
§  Analysis concerning the headlines’ structure (e.g., rhetorical figures) was not 
performed. 
§ The sample pool should be extended to other populations, beside students, to 
broaden the compass and relevance of the results. 
The findings highlight the importance of familiarity in explaining the critical 
connection between human Kansei and nature, a fascinating relationship to be 
explored in advertising-effectiveness research. Further studies may focus on (a) 
which characteristics of the image-word combinations (e.g., the types of vegetation 
in the image, or the number of verbs in the headline) tend to enhance affective 
responses in the pleasure and arousal dimensions, and (b) the different interactive 
relationships between those characteristics and the variables of pleasure, arousal and 
familiarity. 
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5. EXPERIMENT No. 2 — The Pairing-Congruity Method 
 
This study was sponsored by an internal fund for collaborative projects from the 
Department of Kansei, Behavioral and Brain Sciences in the Graduate School of 
Comprehensive Human Sciences at the University of Tsukuba, Japan (March 2008). 
It was published in the Kansei Engineering International Journal (Sanabria et al., 
Image-Word Pairing-Congruity Effect on Affective Responses, 2012). 
 
5.1. Introduction 
 
 According to Mandler (1982), as described in Section 1.3.3, people evaluate events 
as positive or negative in terms of the events’ level of congruity with their own pre-
existent schemas. A consumer exposed to familiar ads (stimuli) immediately matches 
the input information with his/her stored mental schemas (i.e., a congruent event), 
and tends to judge the evidence positively, since the content is predictable and easy 
to assimilate. However, when the ad does not fit with the consumer’s experiences or 
expectations (i.e., an incongruent event), structural cognitive changes occur when 
trying to assimilate the ad, generating arousal. With regard to advertising 
effectiveness, it is crucial to understand how to elicit affective responses that will 
lead to positive evaluative judgments based on the structure of the stimuli. 
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5.2. Background — Based on findings from Experiment 1  
 
In the first experiment, on the influence of familiarity (Sanabria et al., The 
Influence of Familiarity on Affective Responses to Natural Scenes, 2012), the 
possibility of eliciting affective responses based on print ad components was 
explored. Image-word combinations from natural-scene ads (where words were 
shown as headlines) were rated by subjects for levels of pleasure, arousal and 
familiarity8
§ Single words were used instead of headlines, in order to control the familiarity 
effect by avoiding sentence structural bias (e.g., syntactic and semantic ambiguity). 
. The results suggested a positive correlation between familiarity and 
pleasure, but not between familiarity and arousal. Considering these findings and 
the importance of familiarity as an affective response that leads to evaluative 
judgments, the following adjustments were considered, seeking better means to 
generate advertising effectiveness:  
§ Words were evoked by viewing the images, instead of using those from the ads. In 
this way, a variety of words related to an image could be obtained, and their 
attributes compared. 
§ Images were modified to show only landscapes (i.e., words, drawings, buildings, 
objects, people and animals were erased), in order to standardize the stimuli by 
focusing on natural scenes. 
§ Words were shown superimposed on images instead of been shown separately, 
thus simulating the appearance (and resulting effects) of the most common print 
ads. 
                                                          
8 As in Experiment 1, these three variables appear in italics when referring to a given image-word combination. 
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§ A variable describing the status of image-word combinations was created 
(‘pairing-congruity status’) based on a proposed method. This term indicated the 
salient characteristics of each combination, to improve prediction of the affective 
responses to these combinations. 
§ The role of image-word familiarity was conceived as a dependent variable, along 
with pleasure and arousal, instead of an explanatory variable. This interpretation 
was based on the conception of familiarity as an affective response; and its 
ambiguity as a subjective higher-order feeling was counterbalanced by the 
experimental settings. 
§ The word familiarity was translated into Japanese as najimi instead of shitashimi. 
This modification in the nuance allowed the compatibility of the meaning with the 
database used. 
 
5.3. Objective 
 
In light of the framework above, and following the procedures of Experiment 1 
(Sanabria et al., The Influence of Familiarity on Affective Responses to Natural 
Scenes, 2012), a method to elicit affective responses to congruent/incongruent 
image-word combinations was tested in this consecutive study. The objective was to 
induce the strongest level of pleasure and arousal, measured by self-assessment 
scales. A set of image-word combinations, with both images and words individually 
rated for familiarity, was created as stimuli. The subjects’ affective responses to 
combinations were measured through three dependent variables: pleasure, arousal 
and familiarity.  Familiarity had a double role in this research: first as the individual 
attribute of the stimuli (images and words) that elicits affective responses; and 
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second as an affective response used to measure the effect of those stimuli 
combinations. The ultimate aim of the study was to trace the different interactions 
among familiarity, pleasure and arousal, and stimuli characteristics (IF, WF, and 
PCS), in order to develop an understanding of the role of familiarity in advertising 
effectiveness.  
 
5.4. Method 
 
The proposed method for stimuli creation was based on four kinds of 
combinations (a, b, c, d) which were generated by pairing each image to four words 
based on their respective familiarity level and ‘pairing-congruity status’ (PCS). The 
term ‘PCS’ characterized the type of image-word combination: either ‘anchor’ PCS 
(a word evoked by a certain image, and combined with that same image, suggesting 
congruity) or ‘opposite’ PCS (a word evoked by an opposing image to the anchor-
image, but combined with the anchor-image, suggesting incongruity). In the two 
‘anchor’ PCS image-word combinations (a, b), one word had the highest familiarity 
and the other the lowest; a pattern repeated in the case of the two ‘opposite’ PCS 
image-word combinations (c, d). Using these procedures, three explanatory variables 
were determined: ‘image familiarity’ (IF), ‘word familiarity’ (WF) and PCS.  The IF 
could vary among High, Moderate-High (Mod-High), Neutral, Moderate Low (Mod-
Low) and Low familiarity levels. Therefore, the four kinds of combinations for each 
of the five IF levels were formulized as: an anchor image with ‘High/Mod-
High/Neutral/Mod-Low/Low’ IF level, combined with a word evoked by an 
anchor/opposite image with ‘High/Low’ WF level (see Figure 19). 
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Figure 19. Formalized image-word combinations. 
 
5.5. Hypothesis 
As mentioned above, Experiment 1 showed that high familiarity (to image-word 
combinations) had a positive correlation with pleasure, but not with arousal 
(Sanabria et al., The Influence of Familiarity on Affective Responses to Natural 
Scenes 2012). This outcome was consistent with Mandler’s theoretical framework, 
which indicates that congruity between stimuli and pre-existent schemas does not 
generate intensity of affect. To elicit ANS activity, and therefore higher pleasure and 
arousal, an interruption between the event and the viewer’s expectancy, an 
incongruent event, should be induced (Mandler 1982). Based on this background, the 
claim behind the present proposed method was that: 
 
 𝑯𝑯𝟎𝟎 : A congruent image-word combination (i.e. with anchor PCS) would not 
trigger a high level of pleasure and arousal (pleasure/arousal ≤ 0 points on the SAM 
scale), even when both image and word were rated high in familiarity level. 
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Therefore, considering the method proposed for image-word combinations based 
on their ‘pairing-congruity status’ (PCS), the hypothesis to be tested ( 𝐻𝐻1 > 𝐻𝐻0  ) 
was: 
 
 𝑯𝑯𝟏𝟏 : An image-word combination, with both image and word rated high in 
familiarity, will trigger a high level of pleasure and arousal (pleasure/arousal > 0 
points on the SAM scale) if the combination of image and words is incongruent (i.e., 
with opposite PCS). 
 
In order to test the hypothesis, an empirical experiment was performed, preceded 
by two pre-experimental tasks. In the pre-experimental phase, subjects’ sense of 
familiarity with the images and words was measured. Subsequently a main 
experiment was conducted to measure affective responses to a set of image-word 
combinations, according to the proposed Pairing-Congruity Method.  
 
5.6. Pre-Experiment 
5.6.1. Task 1—Images 
 
Two tasks were conducted to determine the images and words to be used in the 
main experiment, along with their familiarity levels. The tasks were carried out in an 
isolated room, where a computer screen was placed 50 cm from the subject’s seated 
position. 
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5.6.1.1. Image Selection 
 
Japanese print ads showing landscapes were used to create the stimuli. Materials 
were selected from recent volumes of the Tokyo Advertising Copy Annual (Tokyo 
Copywriters Club 2002, 2006, 2007, 2008), scanned at 300 dpi. All ads had a similar 
layout, which consisted of the image, a headline, and other ad elements such as 
brand name, product shot, etc. Selection criteria required that the ads showed 
landscape scenes, preferably with a horizon. A total of 24 images, most of them 
background to the ad’s product shot, were isolated by erasing any people, animals, or 
static objects (e.g., vehicles, buildings, etc.); and then reconstructed using computer 
design software. The images included natural scenes such as the view of a seacoast, 
a field with grass and trees, and a snowy landscape (see Figure 20). 
99 
 
 
Figure 20. The 24 images used in pre-experimental procedures for Experiment 2. 
 
5.6.1.2. Familiarity with Images 
 
A total of 20 Japanese university students (10 men & 10 women; age 20-33) 
voluntarily participated in the assessment. A sequence was designed using 
presentation software; color images (20.5 w x 14.5 h cm) were shown (for 5 sec) as 
horizontal planes centered on the screen. Each image was preceded by a slide 
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showing a consecutive number from 1 to 24 (Calibri font at 96 points) (2 sec), and 
followed by a pause for evaluation (no time limit). Evaluation sheets to assess 
familiarity with images were printed on A4 sized pages (Calibri font at 14 points). At 
the top of the page, subjects filled in their gender and age. Each sheet included 24 
numbered bipolar scales that corresponded to the 24 images in consecutive numbers, 
with the title in Japanese for ‘familiarity’. Seven-point bipolar scales were used, 
labeled from left to right as: Not having (-3) to Having (+3) familiarity. Subjects 
were shown the 24-image sequence, and instructed to assess their level of familiarity 
after each image exposure, using the bipolar scales. The corresponding familiarity 
values for the 24 images were obtained. 
 
5.6.2. Task 2—Words  
5.6.2.1. Word Evocation 
 
 This task was aimed to obtain a list of words evoked by each image. A total of 
12 Japanese university students (6 men & 6 women; age 20-32) voluntarily 
participated in a task to record words evoked by the same 24 images used in Task 1. 
Fill-in sheets were printed double-sided on A4 sized pages (Calibri font at 14 points). 
Each side of the page included 12 columns with 10 rows to write down words, 
headed by the corresponding image numbers. Subjects were shown the 24 image 
sequence on a computer screen and asked to write down 10 words that came to their 
mind (what they thought or felt) after viewing each image. They were required to 
write in Japanese. The Japanese language is written with a combination of three 
scripts: Chinese characters (Kanji), and two syllabaries (hiragana and katakana). A 
single word may be written in any of the three scripts or by mixing hiragana and 
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kanji, which is known as okurigana. Hiragana and katakana can only be read in one 
way, but words including kanji may have different ‘readings’ depending on the 
context, thus changing the meaning of the words. 
 The answer list resulted in 2,783 words excluding blanks (see Appendices 5 to 
10). 
 
5.6.2.2. Familiarity with Words 
 
In order to obtain the level of word familiarity, the 2,783 words were input into 
the NTT Japanese Psycholinguistic Database (Amano and Kondo 1999), one of the 
largest and most reliable databases for Japanese words and characters. The output of 
familiarity values ranged from a low of 1 to a high of 7. After running the list 
through the database, a total of 1,846 words with their corresponding visual 9
 
 
familiarity level were obtained. The total included duplicated words, and excluded 
alphabet and certain compound words not recognized by the database. 
                                                          
9 The NTT database can be set to obtain visual, auditory or simultaneous visual-auditory levels of familiarity. 
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5.7. Main Experiment 
5.7.1. Stimuli Development 
5.7.1.1. Balance of Images 
 
To balance the distribution of positive and negative images based on their 
familiarity level, several steps were performed. Based on the results from Task 1 
(familiarity with images), a one-way ANOVA analysis was conducted to identify 
significant differences between female and male subjects regarding their familiarity 
with images (p < 0.05). After analysis, one image that showed significant difference 
was removed (No. 17). The remaining 23 images were sorted based on their level of 
familiarity, and labeled by the authors with their main descriptors such as mountain, 
lake, sea, etc. When two images showed the same description labels and same level 
of familiarity, only one was preserved. In this stage, two images were removed (Nos. 
5 and 11). Finally, from familiarity-based sorted images, two outlier images showing 
duplicated label descriptions were removed (Nos. 23 and 6), leaving a total of 19 
images that were used in the main experiment (see Figure 21). 
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Figure 21. The 19 images used in the main experiment, with their original numbering. 
 
5.7.1.2. Image-Word Pairing-Congruity Status 
 
As mentioned before, a method named Pairing-Congruity was developed. A variable 
named ‘pairing-congruity status’ (PCS) was created to describe image-word 
combinations. The term ‘PCS’ indicated whether a given image-word combination 
was based on the same (anchor) or opposite origins. The procedure was as follows. 
From the word list in Task 2 (1,846 words), single and duplicated words related to 
each of the 19 images were collated. The resulting list of 1,001 words was separated 
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into two categories: words that appeared once, and words that appeared twice or 
more times. The two categories were arranged into a matrix for the 19 images. 
Subsequently, multivariate correlation analysis of the images was conducted based 
on the two category values. The results showed the corresponding correlation 
coefficients among the 19 images (see Appendix 11). For each image, the coefficient 
showing the highest correlation (i.e., the same image) was labeled anchor: an image-
word relationship based on the same origin (i.e., congruent); while the coefficient 
showing the lowest correlation was labeled opposite: an image-word relationship 
based on an opposite origin (i.e., incongruent) (see Figure 22).  
 
 
Figure 22. Familiarity Based Pairing-Congruity Method (illustrated). 
*Nb. Image-word proportions do not correspond to the original sizes used in the experiment. 
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5.7.1.3. Image-Word Combinations 
 
A total of 76 stimuli, composed of image-word combinations, were prepared for 
the experiment. Each stimulus consisted of an image with a superimposed word in 
the center (see Figure 23).  
 
 
Figure 23. Example of an image-word stimulus with 
the Japanese word for ‘driftwood’ superimposed. 
 
The 19 images originally rated on the 7-point familiarity bipolar scales (-3 to 3) 
were categorized into five ranges (levels) as follows:  Low (-3 to -1.26), Mod-Low (-
1.25 to -0.26), Neutral (-0.25 to 0.25), Mod-High (0.26 to 1.25), and High (1.26 to 3). 
The five ranges were decided in order to keep a balanced distribution of positive and 
negative images. Subsequently, two words were selected for each of the 19 images 
from their corresponding evoked-word lists: the word with the lowest familiarity, 
and the word with the highest familiarity that in addition showed the highest number 
of appearances (duplications). Lastly, each of the 19 images was combined with four 
words based on their PCS. The first two words were selected from a list evoked from 
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the main image, and thus their image-word PCS was anchor. The last two words 
were selected from the evoked list from the least correlated image, and thus their 
image-word PCS was opposite (see Figures 24, 25, and Appendix 12). 
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Figure 24. Image and Word combinations used in Main Experiment 2 (From High to Neutral IF) 
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Figure 25. Image-Word combinations used in Main Experiment 2 (From Neutral to Low IF). 
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5.7.2. Materials 
 
An isolated room with a desk and chairs was set up with a computer screen to 
show stimuli. Digitized stimuli sequences were displayed, on the horizontal plane, 
on a 24-inch monitor using presentation software. A single-button mouse was 
provided to control the display of slides. Color images measured 39 w x 28 h cm, 
and words were shown at 60 points (1.5 h cm) in Meiryo font 10
 
. To minimize 
consistency biases, the 76 stimuli (19 images x 4 words) were arranged in four semi-
random sets (i.e., A, B, C, D) (see Appendix 13). Within each semi-random set, 
stimuli were shown to subjects in 4 sections: 1 to 19; 20 to 38; 39 to 57; and 58 to 76, 
with a 2 min break between sections. Each sequence consisted of the display of the 
stimulus number (2 s), image-word stimulus (5 s), and a ‘cross’ symbol that 
appeared during evaluation (unlimited time) (see Figure 26). At the beginning of the 
experiment, two stimuli samples were shown, to allow subjects to practice the 
evaluation method. Evaluation sheets containing a set of three 9-point scales for each 
of the 76 stimuli were prepared. Two scales were used: a pencil-and-paper version of 
the Self-Assessment-Manikin (SAM) to assess pleasure (rated from left to right with 
9 = happy, 1 = unhappy) and arousal (rated from left to right with 9 = excited, 1 = 
relaxed); and a bipolar scale to evaluate familiarity (rated from left to right with 9 = 
having, 1 = not having). Sets were numbered according to their corresponding 
stimulus, using a circled number. Two scale sets were printed on each evaluation 
sheet. 
 
                                                          
10 Currently, Meiryo is the official font used on public notice boards by the Japanese government. 
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  Figure 26. Experimental procedure for Experiment 2. 
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5.7.3. Experiment Procedure  
 
The main experiment took place on a university campus, with ethnic Japanese 
subjects, in the Japanese language. Students were invited to participate in the 
assessment of images and words for a marketing communications study. A total of 
42 students/researchers, different from the subjects in the pre-experimental 
assessment, voluntarily participated in the experiment (20 men & 22 women; age 20-
40). They were asked to fill in a consent form, and write down their name, gender 
and nationality. The procedure of the experiment and the usage of the assessment 
scales were explained to them. Lastly, they were instructed to assess the samples on 
the evaluation sheets, and to proceed to succeeding slides by clicking the mouse. 
Subjects were instructed to combine each image-word stimulus in their minds, and to 
assess their affect (pleasure and arousal) and familiarity levels (familiarity) with 
respect to that combination using the evaluation sheet. Instructions included the list 
of words that belonged to each extreme of the SAM scales based on the Bradley & 
Lang procedures (1999). Following the assessment of the 76 stimuli, subjects were 
given a list of the Japanese words that appeared in the experiment. As explained 
above, Japanese words that include Chinese characters may have different meanings, 
and may be read in more than one way. Therefore, to avoid ambiguity, subjects were 
asked to write down the ‘reading’ they ascribed to each word, using the Japanese 
syllabic script named hiragana. In the event that they did not know the reading of a 
word, they were asked to write down the meaning they ascribed to it. Finally, they 
were asked for verbal and written feedback concerning the experiment. 
 
 
112 
 
5.8. Results 
 
Initially, male and female results regarding the dependent variables were analyzed 
by one-way ANOVA, and no significant differences between genders were found. 
Hence, male and female results were averaged into a single result. Next, the means 
and standard deviations for each of the three dependent variables were calculated 
and arranged in a table, taking into consideration the different combinations of 
explanatory variables.  
For pleasure, the means in anchor PCS related to all levels of IF showed positive 
values, except for the low WF level; whereas in the opposite PCS, means related to 
high WF showed values closer to the scale center, and means related to low WF 
were negative. For arousal, means in anchor PCS related to all IF levels showed 
positive and negative values near the scale center for high and low WF; whereas all 
results in opposite PCS showed negative values. In terms of familiarity, means in 
anchor PCS showed positive values away from the scale center for high WF (except 
for low WF which was positive but closer to the center), and all IF levels showed 
negative values in low WF related results; whereas results in opposite PCS showed 
negative values except for Low IF with High WF. In general, averages tended to 
have a spread distribution with similar standard deviation (see Table 5).  
The standard deviations for anchor PCS were the highest for arousal followed by 
familiarity and then by pleasure; whereas for opposite PCS the highest standard 
deviations were for familiarity, followed by pleasure and then by arousal. 
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Table 5. Mean and Standard Deviation of dependent and explanatory variables. 
 
Dependent 
Variables Explanatory Variables Mean SD 
 Pairing- 
Congruity 
Status 
Familiarity   
Image Word 
Pleasure 
Anchor 
(congruity) 
High High 2.06 1.58 Low 1.22 1.80 
Mod- 
High 
High 2.54 1.47 
Low 1.59 1.83 
Neutral High 1.56 1.97 Low 0.87 2.10 
Mod- 
Low 
High 2.11 1.76 
Low 1.07 2.19 
Low High 0.53 2.22 Low -0.79 1.96 
Opposite 
(incongruity) 
High High 0.00 2.41 Low -1.51 1.78 
Mod- 
High 
High -0.28 2.24 
Low -0.85 2.27 
Neutral High 0.06 2.04 Low -1.10 2.01 
Mod-
Low 
High -1.20 1.95 
Low -0.86 2.07 
Low High 0.21 2.01 Low -1.09 1.89 
Arousal 
Anchor 
(congruity) 
High High 0.04 2.47 Low -0.96 2.17 
Mod-
High 
High 0.48 2.64 
Low 0.13 2.24 
Neutral High -0.15 2.34 Low 0.23 2.33 
Mod- 
Low 
High 0.81 2.44 
Low 0.56 2.33 
Low High 0.21 2.07 Low -0.43 2.05 
Opposite 
(incongruity) 
High High -0.32 2.24 Low -1.02 1.89 
Mod- 
High 
High -0.73 2.06 
Low -0.37 2.11 
Neutral High -0.80 1.97 Low -0.91 2.01 
Mod- 
Low 
High -0.78 2.12 
Low -0.72 2.12 
Low High -0.05 2.07 Low -0.75 1.95 
Familiarity  
(to image-
word 
combination) 
Anchor 
(congruity) 
High High 2.69 1.48 Low 1.33 2.15 
Mod. 
High 
High 2.96 1.46 
Low 1.20 2.45 
Neutral High 1.56 2.26 Low 1.69 2.41 
Mod- 
Low 
High 2.27 2.22 
Low 0.50 2.62 
Low High 0.61 2.58 Low -0.14 2.46 
Opposite 
(incongruity) 
High High -0.24 2.95 Low -1.99 2.03 
Mod- 
High 
High -1.31 2.52 
Low -1.54 2.35 
Neutral High -0.61 2.39 Low -2.21 2.00 
Mod- 
Low 
High -2.55 1.78 
Low -1.71 2.27 
Low High 0.12 2.53 Low -1.68 2.29 
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Representative results are shown below, based on the image level of familiarity (IF) 
from high to low, and the words combined with those images in the four types (‘a’, 
‘b’, ‘c’ and ‘d’) (see Figures 27 to 31). 
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Figure 27. Representative affective results from Experiment 2 
(High IF & High/Low WF). 
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Figure 28. Representative affective results from Experiment 2 
(Moderate High IF & High/Low WF). 
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Figure 29. Representative affective results from Experiment 2 
(Neutral IF & High/Low WF). 
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Figure 30. Representative affective results from Experiment 2 
(Moderate Low IF & High/Low WF). 
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Figure 31. Representative affective results from Experiment 2 (Low 
IF & High/Low WF). 
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5.9. Analysis 
 
A three-way factorial ANOVA analysis was conducted in order to identify the 
interaction of WF, IF and PCS with the affective responses of pleasure, arousal and 
familiarity; as well as the mutual interaction between WF, IF and PCS.  
In the case of pleasure, analysis revealed that there was a significant interaction 
with the three explanatory variables: IF (p = 0.0123), WF (p < 0.0001), and PCS (p 
< 0.0001). Moreover, the results showed significant mutual interaction between IF 
and PCS (p = 0.0004). The within levels of Low and Mod-Low IF showed strong 
interaction with anchor and opposite PCS, whereas Mod-High IF showed the highest 
effect on pleasure from interaction with anchor PCS (see Figure 32). Interaction was 
shown by Mod-Low/High IF and Low WF (see Figure 33), but no interaction 
between WF and PCS, with pleasure (see Figure 34). 
 
 
Figure 32. Significant interaction between IF and PCS, with pleasure. 
*Hereafter IF levels will be abbreviated as: High (H), Mod-High (MH), Neutral (N), Mod-Low (ML), and Low (L). 
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Figure 33. Interaction between WF and PCS, with pleasure. 
 
  
 
Figure 34. No interaction between WF and PCS, with pleasure. 
 
Regarding arousal, independent significant interaction was found with WF (p = 
0.0443), as well as with PCS (p < 0.0001), but not with IF (p = 0.1357). However, 
IF and PCS did show significant interaction with arousal (p = 0.0483), particularly 
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on Low and Mod-Low IF levels with anchor PCS (see Figure 35Error! Reference 
source not found.). Slight interaction was shown between High/Low IF and Low WF, 
with arousal (see Figure 36). As for WF and PCS, no interaction was found (see 
Figure 37). 
 
 
Figure 35. Significant interaction between IF and PCS, with arousal. 
 
 
Figure 36. Interaction between IF and WF, with arousal. 
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Figure 37. No interaction between WF and PCS, with arousal. 
 
Lastly, familiarity showed significant independent interaction with WF (p = 
0.0002) and with PCS (p < 0.0001). Furthermore, significant interaction was found 
between the variables IF and PCS (p = 0.0111) (see Figure 38), though IF alone was 
not found to be sensitive to interaction with familiarity (p = 0.1568). Slight 
interaction was shown between Mod-Low IF level and High WF level (see Figure 
39), but no interaction between WF and PCS was found, with familiarity (see Figure 
40).  
 
Figure 38. Significant interaction between IF and PCS, with familiarity. 
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Figure 39. Interaction between IF and WF, with familiarity. 
 
 
 
Figure 40. Interaction between IF and WF, with familiarity. 
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5.10. Discussion 
 
This 2nd experiment aimed at eliciting high-level affective responses (pleasure 
and arousal) on self-assessment scales based on the proposed method. In addition, it 
investigated the interaction of IF, WF and PCS with pleasure, arousal, and 
familiarity. Analysis revealed that all the explanatory variables (IF, WF and PCS) 
had independent interaction with pleasure, but only WF and PCS had such 
interaction with arousal and familiarity.  
Regarding the explanatory variables per se, significant mutual interaction was 
found between WF and PCS, and this suggests that image-word combinations under 
the proposed method may have a greater effect on consumers’ pleasure than on their 
arousal and familiarity. In the case of IF and PCS, significant interaction was found 
with the three dependent variables (in order of decreasing significance): pleasure (p 
= 0.0004), familiarity (p = 0.0111) and arousal (p = 0.0483). This outcome between 
IF and PCS suggests that in eliciting affective responses, the characteristics of the 
image might have a greater effect when interacting with PCS than as independent 
components. In turn, familiarity may be conditioned by PCS; meaning that 
combinations arranged under the proposed method may have a positive effect on 
consumers’ familiarity with image-word combinations. Thus, based on the 
interaction noted between explanatory variables IF and PCS, it may be said that the 
proposed method amplifies the effect of images on pleasure. However, the method 
did not prove the effectiveness of word characteristics in inducing greater affective 
responses (pleasure and arousal).  
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The hypothesis tested where high familiarity image-word combinations with 
opposite PCS will trigger a high level of pleasure and arousal (pleasure/arousal > 0 
points on the SAM scale) was found not to hold for the variables pleasure and 
arousal, and neither showed positive results for familiarity as the table below 
indicates:  
 
Table 6. Main average results for pleasure, arousal and familiarity, based on the 
hypothesis tested (Mod-High IF is included as a reference for comparison). 
Description of Combinations 
pleasure  
(average) 
arousal  
(average) 
familiarity 
(average) 
Mod-High IF, & High WF with opposite PCS 0.000 -0.327 -0.250 
High IF/WF with opposite PCS -0.286 -0.732 -1.315 
 
 
Despite the high level of IF, it did not interact with WF to have an effect on 
pleasure. WF had a stronger effect as a sole factor. This lack of interaction of the 
words in combination with the images is remarkable, since landscape images are 
often thought to evoke pleasant feelings in viewers. From another standpoint, this 
outcome suggests the potential power of words, and the importance of considering 
their characteristics when seeking the best image-word combination to elicit a 
superior effect on pleasure. 
Unexpectedly, images rated as ‘high’ in familiarity were not the stimuli 
components having the greatest effect on pleasure. Instead, after analyzing the least 
squared means for interaction within IF and PCS, the PCS’s anchor level showed the 
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highest positive results for the IF’s ‘Mod-High’ level (LSMeans = 2.0650), followed 
by the ‘High’ level (LSMeans = 1.6400). In contrast, the lowest value for pleasure 
emerged from the mutual interaction between opposite PCS, and Mod-Low IF level 
(LSMeans = -1.0325). In line with Mandler’s theoretical framework (1982), which 
proposes slightly incongruent stimuli as the optimal factor in obtaining intensive 
affective responses, it may be seen that the highest IF for both pleasure and arousal 
was not the greatest affective trigger, but instead that moderate levels showed a 
stronger effect. Accordingly, it may be said that when creating a print ad where the 
intended response to be elicited from consumers is pleasure, the familiarity of 
images need not be high for the respective ad to be effective. Instead, a ‘Mod-High’ 
level may trigger the highest response. Moreover, besides the importance of the 
stimuli characteristics, the consumer’s level of familiarity (familiarity with a given 
combination) may have an important effect on the level of pleasure induced. 
The subjectivity of familiarity as an affective response, which tends to be greatly 
influenced by personal experience, was counterbalanced in order to be consistent 
with the lower-order affective responses of pleasure and arousal. This was achieved 
in the experimental setting by (a) reducing the number of attributes of images and 
headlines (words); (b) previously evaluating familiarity with images and words, 
using different subjects than those used in the main experiment and the NTT 
Japanese Psycholinguistic Database; (c) standardizing the objectivity of the image-
word combinations based on the Pairing-Congruity method; and (d) measuring the 
three affective responses using bipolar self-assessment scales.   
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5.11. Conclusion 
 
The tested hypothesis asserted that incongruent image-word combinations (PCS’s 
opposite level) will trigger high-level affective responses. However, this did not hold 
equally true for both pleasure and arousal variables. This outcome is consistent with 
results from the previous experiment (Sanabria et al., The Influence of Familiarity on 
Affective Responses to Natural Scenes, 2012), which suggested an absence of 
correlation between high familiarity and arousal; and it corroborates the theory of 
incongruity by Mandler (1982), which holds that extreme levels of incongruity lead 
to negative evaluations. Nevertheless, the importance of congruity in the interaction 
between images and words was shown to be an influencing factor in inducing 
pleasure. 
In general, the method proposed to select image-word combinations and induce 
high affective responses proved effective in eliciting pleasure, but suggests a need 
for adjustments involving broader image-word interactions. Most notably, since the 
procedures in this study were based merely on statistics, and lacked the human 
‘spark’, it was concluded that further research should seek to incorporate the creative 
mind (e.g., involving advertising agency professionals into the process), in order to 
develop stimuli more capable of eliciting affective responses.  
 
 
 
 
129 
 
6. EXPERIMENT No. 3 — Creativity, the Human Spark 
 
This study was presented at the 33rd Aimai & Kansei Research Field Seminar-
Workshop — ‘Aimai and Kansei’ & ‘Kansei Brain Functions’ Joint Workshop at the 
Kogakuin University, Tokyo, 2011 (Sanabria and Yamanaka 2011). 
 
6.1. Introduction 
  
Creativity is a fundamental asset in marketing communications (marcoms). To 
induce affective responses, creative teams seek to develop arresting advertisements 
(ads) that may significantly affect consumer behavior and even market conditions. 
Different approaches have been tested to attract and persuade consumers according 
to the brand’s objectives. As discussed in Section 1.3.3 and Experiment 2, the 
schema incongruity theory proposes that consumers’ expectations (schemas) can be 
interrupted by generating mismatching stimuli (unexpected events/products), thus 
eliciting affective responses that may translate to attitude change toward the 
advertisement/brand. Abstract forms of creative thinking, such as conceptual 
combination (also known as conceptual synthesis), typically involve processes in 
which people combine separate items, with distinctive properties, to form new 
elements not included in the original concepts (Finke, Ward and Smith 1992). 
Understanding what configuration of properties generates the strongest affective 
responses, and how the creative mind influences the development of the stimuli, are 
tipping issues in the search for greater advertising effectiveness.  
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6.2. Background — Based on findings from Experiment  2 
 
In the second experiment (Sanabria et al., Image-Word Pairing-Congruity Effect 
on Affective Responses, 2012), the familiarity-based pairing-congruity method was 
tested for its capacity to elicit strong affective responses to image-word 
combinations. Japanese print ads showing landscapes were used to develop the 
stimuli. The hypothesis did not hold for pleasure and arousal, although significant 
interaction between variables was found. Using the same source for generating the 
stimuli the present research proposed modifications to the pairing-congruity method. 
An empirical study was conducted to measure subjects’ affective responses to 
image-word combinations that varied in terms of incongruity. As a core 
improvement in the method, professional practitioners’ creativity was incorporated 
into the pairing-congruity method. The hypothesis tested was the same as that in 
Experiment No. 2, where even highly familiar image-word combinations, when 
combined incongruently, would elicit strong affective responses. Subjects assessed 
the stimuli using the same scales as in Experiment 2: the Self-Assessment Manikin 
(SAM) to measure pleasure and arousal, and a bipolar scale to measure familiarity 
levels.  
 
6.3. Objective 
 
In light of the above framework, the objective of this study was to enhance the 
effect of image-word stimuli on affective responses, by incorporating professionals’ 
creativity into the proposed familiarity-based Pairing-Congruity method.  
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6.4. Method 
 
The Pairing-Congruity Method proposed in Experiment 2 for stimuli creation 
was improved in this stage. The same four kinds of combinations (a, b, c, d) were 
generated by pairing each image with four words; however here, in addition to 
considering their respective familiarity level and ‘pairing-congruity status’ (PCS), 
their degree of interestingness was included as well. The level of familiarity of both 
images and words, and the image-word Pairing-Congruity Status (PCS), were 
previously determined in Study No. 2. With regard to the degree of interestingness of 
the image-word combinations, the expertise of professional creatives was 
incorporated into the process of determining the blends.  
In the two ‘anchor’ PCS image-word combinations (a, b), one word had high 
familiarity and the other low (instead of highest and lowest familiarity, as was the 
case in Experiment 2); the same pattern was applied to the two ‘opposite’ PCS 
image-word combinations (c, d); and the same explanatory variables as in 
Experiment No. 2 were determined (‘image familiarity’ (IF), ‘word familiarity’ 
(WF), and PCS), as well as the kinds of combinations (i.e., an anchor image with 
‘High/Mod-High/Neutral/Mod-Low/Low’ IF level, combined with a word evoked by 
an anchor/opposite image with ‘High/Low’ WF level).  
 
6.5. Hypothesis 
 
Cognitive psychology research on conceptual synthesis proposes that contrary 
patterns of thought (incongruent stimuli) may result in emergent features, such as 
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collision, fusion or confrontation, which induce affective responses. In this study, 
based on the findings of Experiment No. 2, the level of creativity is considered as a 
catalyst for mental blends to become stronger triggers of affective responses. Thus, 
though the method was here improved, the hypothesis remained the same in order to 
maintain the objectivity of both studies. The claim behind the present proposed 
method was that: 
 
𝑯𝑯𝟎𝟎 : A congruent image-word combination (i.e., with anchor PCS) would not 
trigger a high level of pleasure and arousal (pleasure/arousal ≤ 0 points on the SAM 
scale), even when both image and word were rated high in familiarity level. 
 
Therefore, considering the method proposed for image-word combinations based 
on their ‘pairing-congruity status’ (PCS), the hypothesis to be tested ( 𝐻𝐻1 > 𝐻𝐻0  ) 
was: 
 𝑯𝑯𝟏𝟏 : An image-word combination, with both image and word rated high in 
familiarity, will trigger a high level of pleasure and arousal (pleasure/arousal > 0 
points on the SAM scale) if the combination of image and words is incongruent (i.e., 
with opposite PCS). 
 
Following the procedures of Experiment 2, the hypothesis was tested by 
conducting an empirical experiment, preceded by three pre-experimental tasks.  
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6.6. Main Experiment 
6.6.1. Stimuli Development 
 
Three tasks were considered in order to determine the images and words to be 
used in the main experiment. The first two were previously accomplished in Sections 
4.6 and 4.7, which sought to obtain the source images and words to be used in the 
main experiment, along with their corresponding levels of familiarity. For the 
selection of the stimuli combinations, a different approach than that followed in 
Experiment 2 (see Section 4.7.1.3 “Image-Word Combinations”) was here 
introduced. The approach involved an additional task intended to leverage the 
interestingness of the image-word stimuli, as a critical improvement on the Pairing-
Congruity Method.  
 
6.6.1.1. Images  
 
The same 19 modified landscapes as in Experiment No. 2 (see Section 4.7) were 
used in this experiment. The images were previously evaluated and sorted into five 
levels of familiarity: High, Moderate-High, Neutral, Moderate-Low, and Low. 
 
6.6.1.2. Words 
 
The list of evoked words from Experiment No. 2 (see Section 4.6.2.2) was used 
in this procedure. The words corresponding to each image had been previously input 
into the NTT Japanese Psycholinguistic Database and assigned their familiarity 
levels. The procedure consisted of sorting the list of words for each image from high 
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to low levels of familiarity, without repetitions (meaning that words could only 
appear once in each list), and identifying the media for each of the 19 image lists. 
The procedure resulted in 2 lists for each image, with an average of 25 words per list 
(± 5 words), one list with higher familiarity words and another with low (see 
Appendices 14, 15 and 16). 
 
6.6.1.3. Image-Word Creative Combinations 
  
As in Experiment No. 2, each image was to be paired with four words based on 
their Pairing-Congruity Status (PCS). To achieve this, 11 Japanese participants 
conducted the selection process. The participants were composed of 6 experts with 
experience in advertising agency as creatives and/or copywriters 11
                                                          
11 The authors are grateful for the collaboration of creatives and copywriters from the advertising agency 
Beacom (Dentsu - Leo Burnet) in Tokyo, Japan. 
 (5 men & 1 
woman; age 28-42), and 5 Japanese consumers with no experience related to 
advertising (2 men & 3 women; age: 38-46). The 19 images were shown to each 
participant on a computer screen. A list with 4 columns of words corresponding to 
each image (originally rated in Experiment 2) was prepared. Columns ‘a’ and ‘b’ 
listed words evoked by the image (shown on the screen) with anchor PCS, and with 
respective high and low familiarity. Columns c and d listed words evoked by the 
image (not shown on the screen) with opposite PCS, and respective high and low 
familiarity. Participants were explained the concept of affective responses in terms 
of pleasure and arousal, and instructed to choose the best image-word combination, 
from each of the 4 columns, to induce the strongest affective response. They were 
asked “to match the image with the word that, in combination, could elicit the 
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strongest emotional reaction from the subjects, simulating the effect of the creation 
of an advertisement”. The 19 images were shown in an isolated room. Before each 
image, a number appeared corresponding with each of the word list sheets. There 
was no time limitation to view the images or to select the words.  
 
6.6.1.4. Image-Word Stimuli Selection 
 
The results from the image-word creative selection task were input into a table. 
The number of repetitions were considered. The results suggested that the consumer 
group tended to describe the image with the words, whereas the creatives group 
tended to create a rhetorical effect, for which reason the creatives’ opinion was given 
priority. Considering creativity as a priority in selection, five rules were developed in 
order to manage the different characteristics of the words selected by the two groups, 
as follows: 
· Rule 1: The words that appeared more times on the experts’ side have priority. 
· Rule 2: The words that appeared on the consumers’ side are annulled by 
corresponding words that appeared on the creatives’ side. 
· Rule 3: If there is more than one word on the creatives’ side that does not appear 
on the consumer side, then eliminate the words that describe the images 
physically (e.g., water, tree, etc.). 
· Rule 4: Select based on familiarity levels; for ‘a’ and ‘c’ combinations select the 
highest, and for ‘b’ and ‘d’ select the lowest familiarity. 
· Rule 5: If no words are repeated, then the words with a similar meaning will be 
considered, and the lowest/highest familiarity rule (No. 4) will be applied if 
required.  
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The task resulted in each of the 19 images being matched to 4 words by considering 
the respective combinations’ high degree of interestingness, familiarity, and PCS. 
 
6.6.1.5. Image-Word Combinations 
 
From the results above, a total of 76 stimuli composed of image-word 
combinations were prepared for the main experiment. Each stimulus consisted of an 
image with a superimposed word in the center (see Figure 41). The 19 images were 
categorized into five levels based on the 7-point familiarity scale rates (-3 to 3) as 
follows:  Low (-3 to -1.26), Moderate Low (Mod-Low) (-1.25 to -0.26), Neutral (-
0.25 to 0.25), Moderate High (Mod-High) (0.26 to 1.25), and High (1.26 to 3). 
Subsequently, each of the 19 images was combined with the two words resulting 
from the creatives/consumer group procedures above, one high and one low in 
familiarity, with anchor PCS, and one high and one low with opposite PCS (see 
Figures 42, 43, and Appendix 17).  
 
Figure 41. Example of an image-word stimulus with the Japanese word for ‘barefoot’ 
superimposed. 
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Figure 42. Image and word combinations used in Main Experiment 3 (Part A – From High 
to Neutral IF). 
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Figure 43. Image and word combinations used in Main Experiment 3 (Part B – From 
Neutral to Low IF). 
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6.6.1.6. Materials 
 
The equipment and materials were identical to those used in Experiment 2, with a  
change of content corresponding to the new stimuli combinations. These included 
the conditions for displaying the slides, as well as the paper-and-pencil assessment 
scales (see Section 4.7.2).  
 
6.6.2. Experiment Procedure  
 
The main experiment took place on a university campus, with ethnic Japanese 
subjects, in the Japanese language. Students and researchers were invited to 
participate in the assessment of images and words for a marketing communications 
study. A total of 37 participants, different from the subjects in the pre-experimental 
assessment, voluntarily participated in the experiment (20 men & 17 women; age 20-
40). They were asked to fill in a consent form, and write down their name, gender 
and nationality. The procedure of the experiment and the usage of the assessment 
scales were explained to them. Lastly, they were instructed to assess the samples on 
the evaluation sheets, and to proceed to succeeding slides by clicking the mouse. 
Subjects were instructed to combine each image-word stimuli in their minds, and to 
assess their affect and familiarity levels (familiarity) to that combination using the 
evaluation sheet. Instructions included the list of words that belonged to each 
extreme of the SAM scales based on Bradley & Lang (1999). Following the 
assessment of the 76 stimuli, subjects were given a list of the Japanese words that 
appeared in the experiment, and asked to write down the reading in hiragana for the 
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Chinese characters. In the event that they did not know the meaning of a word, they 
were asked to write down the meaning they ascribed to it. Finally, they were asked 
for verbal and written feedback concerning the experiment. 
 
6.7. Results 
 
First, male and female results regarding the dependent variables (see Appendices 18 
and 19) were analyzed by one-way ANOVA, and no significant differences between 
genders were found. Hence, male and female results were averaged into a single 
result. Next, as shown in Table 7, the means and standard deviations for each of the 
three dependent variables were calculated and arranged in a table, taking into 
consideration the different combinations of explanatory variables.  
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Table 7. Mean and Standard Deviation of dependent and explanatory variables. 
Dependent 
Variables Explanatory Variables Mean SD 
 Pairing 
Congruity 
Status 
Familiarity   
Image Word 
Pleasure 
Anchor 
(Congruent) 
High High 2.62 1.49 Low 1.67 1.87 
Mod- 
High 
High 2.16 1.43 
Low 1.64 1.63 
Neutral High 1.17 1.90 Low -0.77 1.84 
Mod- 
Low 
High 0.80 1.70 
Low 0.06 1.78 
Low High 0.19 2.17 Low -0.46 1.57 
Opposite 
(Incongruent) 
High High 1.21 1.56 Low 0.67 1.70 
Mod- 
High 
High 1.87 1.72 
Low 1.30 1.76 
Neutral High 0.57 1.91 Low 0.54 1.78 
Mod- 
Low 
High 1.44 1.88 
Low 0.89 1.99 
Low High -0.43 1.79 Low -0.80 1.88 
Arousal 
Anchor 
(Congruent) 
High High 0.74 2.32 Low 0.32 2.28 
Mod- 
High 
High 0.72 2.19 
Low 0.54 2.10 
Neutral High 0.37 2.18 Low -0.90 2.14 
Mod- 
Low 
High 0.59 2.27 
Low -0.32 2.16 
Low High 0.63 2.39 Low 0.02 2.13 
Opposite 
(Incongruent) 
High High 0.09 2.29 Low -1.28 2.06 
Mod- 
High 
High -0.37 2.35 
Low -0.57 2.27 
Neutral High -0.87 2.18 Low -0.35 2.30 
Mod- 
Low 
High 0.62 2.13 
Low -0.06 2.23 
Low High -0.30 2.23 Low -1.04 2.16 
Familiarity 
(with  
image-word 
combination) 
Anchor 
(Congruent) 
High High 2.30 1.88 Low 1.65 2.36 
Mod- 
High 
High 1.93 1.80 
Low 1.34 2.51 
Neutral High 0.53 2.45 Low -0.80 2.29 
Mod- 
Low 
High 0.65 2.52 
Low -0.43 2.57 
Low High -0.22 2.44 Low -0.26 2.67 
Opposite 
(Incongruent) 
High High 1.86 1.84 Low 1.07 2.11 
Mod- 
High 
High 1.52 2.24 
Low 0.25 2.56 
Neutral High 0.21 2.49 Low -0.61 2.61 
Mod- 
Low 
High 0.34 2.48 
Low 0.07 2.55 
Low High -0.41 2.42 Low -0.74 2.40 
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For pleasure, the means in anchor PCS related to all levels of IF showed positive 
values for high WF, with a decreasing tendency from high to low IF, where the 
highest values were found for Mod-High/Mod-Low IF with High WF. A similar 
tendency was shown for values of Low WF, although with positive values on 
High/Mod-High IF, and negative or close to zero values for Mod-Low/Low IF; 
whereas in opposite PCS, all levels of IF means related to high WF showed positive 
values, except for Low WF. For arousal, means in anchor PCS related to all IF 
levels showed positive and negative values near the scale center for WF, with a 
slight U-shaped tendency for High WF; whereas results in opposite PCS showed 
negative values near the scale center, except for High/Mod-Low IF with High WF 
which were positive. In terms of familiarity, means in anchor level related to all IF 
levels showed a slight decreasing tendency for High WF, and a slight U-shaped 
tendency for Low WF; whereas results in opposite PCS related to all IF levels 
showed a slight decreasing tendency for WF, where the highest values were shown 
by High/Mod-High IF with High WF.  
In general, averages tended to have a spread distribution with similar standard 
deviation. The standard deviations for both anchor and opposite PCS were the 
highest for familiarity, followed by arousal and then by pleasure.  
Representative results are shown below, based on the image level of familiarity (IF) 
from high to low, and the words combined with those images in the four types (‘a’, 
‘b’, ‘c’ and ‘d’) (see Figures 44 to 48). 
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Figure 44. Representative stimuli results from Experiment 3  
(High IF & High/Low WF). 
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Figure 45. Representative stimuli results from Experiment 3 
(Moderate High IF & High/Low WF). 
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Figure 46. Representative stimuli results from Experiment 3 
(Neutral IF & High/Low WF). 
146 
 
 
Figure 47. Representative stimuli results from Experiment 3 
(Moderate Low IF & High/Low WF). 
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Figure 48. Representative stimuli results from Experiment 3 
(Low IF & High/Low WF). 
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6.8. Analysis 
 
A three-way factorial ANOVA analysis was conducted in order to identify the 
interaction of WF, IF and PCN with pleasure, arousal and familiarity, as well as the 
mutual interaction between WF, IF and PCN.  
Analysis revealed that there was a significant interaction with pleasure for two 
explanatory variables, IF (p < 0.0001, and WF (p = 0.0154), but not for PCS (p = 
0.5106). The within levels of Mod-Low and High IF showed high interaction with 
anchor and opposite PCS, whereas High IF showed the highest effect on pleasure 
from interaction with anchor level (see Figure 49). The within levels of Mod-Low 
and Mod-High IF show similar peaks between High and Low WF with pleasure (see 
Figure 50); whereas High WF and anchor/opposite PCS showed slight interaction 
with pleasure (see Figure 51). 
 
 
 
Figure 49. Interaction between IF and PCS, with pleasure. 
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Figure 50. Slight interaction between IF and WF, with pleasure. 
 
 
 
 
Figure 51. Interaction between IF and PCS, with pleasure. 
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Regarding arousal, significant interaction was found with WF (p = 0.0253), as 
well as with PCS (p = 0.0094), but there was no independent significant interaction 
for IF (p = 0.5946). The within levels of IF showed interaction for Mod-Low IF with 
anchor PCS, and for Mod-High with opposite PCS (see Figure 52). 
 
 
 
Figure 52. Interaction between IF and PCS, with arousal. 
 
 The within levels of IF showed interaction between Mod-Low/High and WF 
(see Figure 53), but no interaction was found between WF and PCS, with arousal 
(see Figure 54).  
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Figure 53. Interaction between IF and WF, with arousal. 
 
 
 
Figure 54. No interaction between WF and PCS, with arousal. 
 
Lastly, familiarity showed significant interaction with IF (p < 0.0001) and with 
WF (p = 0.0047), though PCS alone was not found sensitive to interaction with 
familiarity (p = 0.2033). The within levels of IF showed slight interaction between 
Mod-High IF and anchor PCS, with familiarity (see Figure 55). There was slight 
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interaction as well between the Neutral IF and Low WF (see Figure 56), but no 
interaction was found between WF and PCS, with familiarity (see Figure 57). 
 
 
 
Figure 55. Interaction between IF and PCS, with familiarity. 
 
 
 
Figure 56. Interaction between IF and WF, with familiarity. 
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Figure 57. No interaction between WF and PCS, with familiarity. 
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6.9. Discussion 
 
This third experiment was aimed at eliciting high-level affective responses on 
self-assessment scales based on the improvements to the Pairing-Congruity method 
proposed in Experiment 2, which involved the incorporation of creativity into the 
process of developing stimuli. In addition, it investigated the interaction of IF, WF 
and PCS with pleasure, arousal, and familiarity.  
Analysis revealed that the explanatory variable IF showed significant interaction 
with pleasure and familiarity; WF showed significant interaction with pleasure, 
arousal, and familiarity; and PCS showed significant interaction with arousal; 
though no mutual significant interaction was found between the explanatory 
variables.  
The tested hypothesis, that high familiarity image-word combinations with 
opposite PCS will trigger a high level of pleasure and arousal (pleasure/arousal > 0 
points on the SAM scale) was found to hold for the variable pleasure, but not for 
arousal. Additionally, the results on familiarity had a similar positive outcome to 
those of pleasure, as shown on the table of averages below. 
 
Table 8. Main average results for pleasure, arousal and familiarity, based on the 
tested hypothesis. Results greater than zero are highlighted. 
Description of Combinations 
pleasure  
(average) 
arousal  
(average) 
familiarity 
(average) 
Mod-High IF, & High WF with opposite PCS 1.872 -0.372 1.520 
High IF/WF with opposite PCS 1.209 0.088 1.865 
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  In terms of IF, significant interaction was the same for pleasure and familiarity 
(p < 0.0001), suggesting that images have a similar level of influence in eliciting 
both pleasure and the feeling of familiarity. The lack of interaction of IF with arousal, 
even when the incongruity effect of the opposite PCS was sought through the stimuli 
development, is notable. The attributes of the images representing mainly ‘peaceful’ 
landscapes may have diminished the intended effect of eliciting arousal. 
With regard to WF, this variable alone showed significant interaction with the 
three dependent variables (in order of decreasing significance): familiarity (p = 
0.0047), pleasure (p = 0.0154), arousal (p = 0.0253). The specific effect of words 
alone on the affective responses was stronger for familiarity, which may be thought 
of as the first reaction to a stimulus. On the other hand, the lack of mutual interaction 
between the combined words and images is notable, since images and words are 
typically principal elements in an advertisement and are thus believed to be stronger 
in combination than as isolated stimuli. In contrast to IF, significant interaction was 
found for WF with arousal. This outcome suggests the potential power of words, and 
the importance of considering various factors when selecting image-word 
combinations when the aim is to elicit superior affective responses.  
With regard to PCS, its significant interaction with arousal suggests that the 
proposed method may have an effect on consumers’ arousal as a result of image-
word combinations arranged according to proposed improved method. The effect of 
anchor and opposite Pairing-Congruity Status revealed an important potential role in 
influencing the autonomic nervous system which, based on Mandler’s (1982) 
theoretical framework, is thought to initiate the arousal response.  
According to the discussion above, it may be said that in creating a print ad where 
the intended response to be elicited from consumers is pleasure, image-word 
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combinations designed according to the proposed method may have a positive 
influence on the affective response in cases where the respective images and words 
have a direct  individual effect on the result; whereas, when arousal is the intended 
response to be elicited, both the words and the type of image-word combination 
(congruent/incongruent) will have a direct individual effect on the resulting affective 
response.  
With regard to the effect of image-word familiarity (familiarity), its significant 
interaction with both the images and words suggests that the level of familiarity of 
the individual elements (images and words) of an advertisement will have a direct 
effect on consumers’ affective response, which may be reflected in a feeling of 
familiarity with the combined stimuli (image-word). Thus, a heightened role for 
familiarity may be seen in the application of the proposed method, as an element 
with dual influence: (1) as an attribute that influences the perception of individual 
stimuli (images and words); and (2) as a measurement of the affective response 
elicited by that stimuli combination (image-word).  
 
6.10. Conclusion 
 
In this third consecutive study, the tested hypothesis claimed that incongruent 
image-word combinations (opposite PCS) will trigger high-level affective responses. 
This claim was true for the variable pleasure, but not for arousal. The positive 
response in familiarity supports the proposed effect of the method, to increase the 
effect of stimuli based on incongruent image-word combinations. This outcome is 
consistent with the results of Experiment 1, presented in Section 1 (Sanabria et al., 
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The Influence of Familiarity on Affective Responses to Natural Scenes 2012), which 
suggested a correlation between familiarity and pleasure, and an absence of 
correlation between familiarity and arousal. The results also corroborate the theory 
of incongruity (Mandler 1982), which holds that extreme levels of incongruity lead 
to negative evaluations.  
In general, the proposed method for selecting image-word combinations, to 
induce heightened affective responses, proved effective in eliciting pleasure and 
familiarity with image-word combinations, but suggests a need for adjustments 
involving broader image-word interactions. Notably, the incorporation of creativity 
in the process had a positive influence on eliciting affective responses.  
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7. GENERAL DISCUSSION 
 
In this dissertation, the role of familiarity and creativity in generating affective 
responses was investigated. The approach involved the use of images and words, 
which are typical elements in advertisements. Moreover, there was a focus on natural 
scenes, particularly landscapes. Considering that landscapes are perceived as whole 
images, and based on the premise that Japanese culture is highly aware of seasonal 
changes, the influence of familiarity with image-word combinations in natural-scene 
ads was studied.  
 Both sides of marketing communication participants were taken into 
consideration—the ‘creatives’ who develop the messages, and the consumers who 
process the information—in an attempt to simulate traditional advertising practice. 
On the consumer side, the research analyzed how familiarity with an image-word 
combination influences the level of affective responses to that combination. On the 
creatives side, the focus was on developing a method to combine the images and 
words in a manner that elicited the highest possible affective responses in consumers. 
The claim supporting the research was that stronger positive affective responses to 
advertisements may result in positive evaluative judgments such as likeability and 
attitude toward the ad/brand, culminating in an intention to purchase, or purchase of 
the brand.  
The development of this dissertation by means of three consecutive experiments 
clearly maintained the objectivity and continuity of the line of research, since each 
successive experiment was designed as an improvement of the preceding one. 
Through the conducted experiments, the theoretical framework was fortified and the 
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stimuli attributes were modeled to produce stronger effects based on the objectives 
and empirical findings. The summary of and findings from the three experiments are 
outlined below. 
The first experiment established the baseline to understand the behavior among 
the variables familiarity, pleasure and arousal, as well as to explore the possible 
effects of components of natural-scene images, such as water. Relying strongly on 
Zajonc’s theoretical account (1980), which describes how humans tend to generate 
favorable affective responses to familiar things, the hypothesis tested the influence 
of familiarity-rated image-headline combinations on pleasure and arousal. The tested 
hypothesis was that high familiarity (with image-headline conceptual combinations) 
will result in high pleasure and arousal (viz. those combinations). The variable 
familiarity was found to correlate with pleasure, but not with arousal. The role of 
familiarity was understood as supportive of pleasure, in accordance with Zajonc’s 
view. It can be said that the image-headline conceptual combinations tended to make 
sense to the subjects in the experiment in terms of their personal experience, 
inducing a feeling of familiarity. According to Mandler’s perspective, the subjects’ 
schemas activated by the conceptual combinations tended to be congruent, leading to 
a moderate level of pleasure. There was, however, uncertainty concerning what 
precise attributes of the stimuli accounted for the respective congruency and thus the 
pleasure, since the images varied in their components and configuration, as did the 
headlines in their syntactic and semantic structures. In an attempt to identify the 
effects of the images’ components, analysis was performed, which showed 
significance for the component water. The significance level was quite weak (p = 
0.04) but suggested this option as a possible approach.  Image components such as 
rivers, trees or sky, may have strong individual influence on the mental blend of the 
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image and headline. This assumption corresponds to a model known as ‘class 
inclusion’ (Glucksberg and Keyser 1990) from cognitive psychology. The model 
proposes that one of the concepts of a compound (image or headline) is a more 
prototypical member of the conceptual combination, causing a shift away from the 
typical interpretation. The component water, then, may be the ‘vehicle’ that draws 
attention, and may influence subjects to create a new compound that makes sense in 
terms of their personal familiarity. In light of the positive outcomes for pleasure but 
not arousal, a second experiment was conducted, with various reconsiderations, 
aiming at eliciting stronger affective responses. 
In the second experiment, the stimuli as well as the method were restructured. 
The stimuli were filtered by focusing on landscape images, and on words instead of 
headlines. The ‘Pairing-Congruity’ approach was intended to trigger stronger 
affective responses from incongruent image-word combinations, based on Mandler’s 
(1982) theoretical background. However, the hypothesis did not hold regarding the 
expected stronger affective responses of pleasure and arousal. The method whereby 
incongruent image-word combinations were selected according to a familiarity-
based statistical procedure was lacking in the ‘human sense’ needed for the 
production of greater affect. Nonetheless, the results of 3-way ANOVA showed the 
following significant interactions between variables: 
· Individual interaction of Image Familiarity (IF), Word Familiarity (WF) and 
Pairing-Congruity Status (PCS), with pleasure. The effects caused by each of 
the three variables suggest that the properties of both images and words are 
high in significance, influencing the subjects’ conceptual combination in a 
similar fashion. With regard to the PCS, interaction with pleasure suggests 
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that the respective image-word compounds are sensitive to their combination 
structure, though their effect was not as high as expected.  
· Individual interaction of WF and PCS, with arousal and familiarity (to 
combinations). The interaction of WF with arousal showed that the words 
had a direct effect on arousal, though this effect was not found for images. 
The outcome suggests that the subjects’ level of familiarity with the words 
may have influenced the conceptual combination more than the IF. This 
result may be interpreted in terms of the ‘class inclusion’ model where the 
word transfers its properties as the main ‘vehicle’ in the new compound, and 
the image has a secondary role as a ‘topic’ in the combination. Hence, the 
words may be prioritized over the images when creating a combination based 
on the Pairing-Congruity method. 
· Significant interaction between ‘IF & PCS’ with pleasure, arousal and 
familiarity. This particular interaction shows how individual familiarity with 
images is sensitive to the incongruity status of the combination marked by 
the PCS. Thus, the role of familiarity is understood to be more influential 
with respect to images than words, while the combination type has a stronger 
effect on images as well. 
 
Further improvements were required in the selection of the stimuli in order to 
reach the goal of eliciting higher affective responses; thus, a succeeding experiment 
was designed to incorporate a sense of creativity into the Pairing-Congruity method. 
This third and last experiment was conducted as the culminating application of 
the vertical feedback from the former experiments, to achieve the goals and main 
objective of the dissertation. In light of the previous experiment, it was recognized 
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that although the Pairing-Congruity method showed interaction between familiarity-
related variables, the core of the image-word stimuli selection was founded on a 
statistical procedure. To counterbalance the ‘rigidity’ of the procedure, as well as to 
get closer to the real application of the method, a modification that included the 
incorporation of human creativity was considered. The results held for the tested 
hypothesis in the case of pleasure, revealing a greater response. However, this was 
not the case for arousal, where the response remained close to zero in the Self-
Assessment Manikin (SAM) scale (-5 to 5 points). According to Mandler, the 
appropriate amount of incongruity, as long as the given discrepancy is resolved, will 
elicit a cascade effect that should commence with arousal and culminate in a high 
pleasure evaluation. The results showed that the average value for incongruent 
combinations (opposite PCS) with High IF/WF was 1.2 in the SAM scale (-5 to 5 
points), and 0.088 for arousal. Hence, it may be concluded that although the image-
word combinations evoked incongruity and therefore moderate pleasure, they did not 
evoke a sufficient amount of incongruity to generate arousal and thus a higher level 
of pleasure. The outcome nonetheless corroborates the positive effect that creativity 
had in enhancing affective responses in the case of pleasure. The effect of the 
juxtaposition of contrary patterns of thought is to strengthen affect, as long as the 
creative sense is incorporated in the selection of the stimuli. 
Significant results by correlation/interaction between variables IF, WF, and PCS 
with pleasure, arousal and familiarity, for the three experiments, are shown in Table 
9 below. Due to the difference between experimental settings, Experiment 1 served 
only as a basis and reference for the development of Experiments 2 and 3. 
Nevertheless, the significant results from each experiment are included in order to 
understand the general behavior and patterns evidence by the variables, either as 
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correlation (Experiment 1) or interaction (Experiments 2 and 3). As a summary, 
results of Experiment 1 showed correlation between familiarity and pleasure, a 
pattern that was similarly perceived in the interaction of IF/WF with pleasure in the 
consecutive experiments; while interaction of IF/WF with familiarity was also 
revealed in the last experiment. With regard to the comparative particularities of 
Experiments 2 and 3, fewer patterns of interaction were found in Experiment 3 
compared to Experiment 2; however, the selected image-word combinations 
incorporating creativity had a stronger effect on pleasure and familiarity in 
Experiment 3. 
Considering that the stimuli components and main procedures for Experiments 2 
and 3 had similar origins, a juxtapositional comparison between the respective 
experimental results is presented in Table 10. The differences in pleasure, arousal 
and familiarity, in comparing the interaction between IF, WF and PCS, are discussed 
based on the experimental results. The average results for pleasure and arousal, 
which are the means to confirm the success of the experimental settings, are 
compared. The tested hypothesis for both the second and third experiments was that 
image-word combinations, with both image and word rated high in familiarity, will 
trigger a high level of pleasure and arousal (i.e., a value greater than zero in the 
SAM scale) if the combination of image and words was incongruent (i.e., with 
opposite PCS). The main factor that defined the difference between Experiments 1 
and 2 was the sense of creativity. 
 
 
 
 
164 
 
Table 9. Significant results for Experiments 1, 2 and 3 
*abc = no correlation/interaction 
Affective 
responses 
(dependent 
variables) 
Experiment 1 
significant correlation 
Experiment 2 
significant interaction 
Experiment 3 
significant interaction 
pleasure 
familiarity* 
(dependent) 
p < .0001 
IF p = 0.0123 IF p < 0.0001 
WF p < 0.0001 WF p = 0.0154 
PCS p < 0.0001 PCS p = 0.5106 
IF&PCS p = 0.0004   
arousal 
familiarity* 
(dependent) 
p = 0.7733 
IF p = 0.1357 IF p = 0.5946 
WF p = 0.0443 WF p = 0.0253 
PCS p < 0.0001 PCS p = 0.0094 
IF&PCS p = 0.0483   
Familiarity
* 
---- 
IF p = 0.1568 IF p < 0.0001 
WF p = 0.0002 WF p = 0.0047 
PCS p < 0.0001 PCS p = 0.2033 
IF&PCS p = 0.0111   
 
 
In Experiment 2, where the process was strictly based on the pairing-congruity 
method (without the incorporation of creativity), results showed negative values near 
zero on the SAM scale for both pleasure (average = -0.286 pts.) and arousal 
(average = -0.732 pts.). Familiarity showed an even lower negative value (average = 
-1.315 pts.). The results of Experiment 3 showed that the incorporation of creatives’ 
expertise into the process of image-word selection resulted in positive values for 
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pleasure (average = 1.209) and familiarity (average = 1.865 pts.), though the value 
for arousal remained near zero (average = 0.088 pts.)  (see Table 10). 
 
Table 10. Comparison of main average results for pleasure, arousal and familiarity for 
Experiments 2 and 3, in the case of high IF/WF with incongruent combinations. Increments 
after incorporation of creativity are highlighted.  
Description of Combinations 
Experiment 
pleasure  
(average) 
arousal  
(average) 
familiarity 
(average) 
High IF/WF with opposite PCS 
No. 2 -0.286 -0.732 -1.315 
No. 3 1.209 0.088 1.865 
  
A second comparison is provided by the respective results of Experiments 2 and 3, in 
the case of incongruity for Moderate High IF and High WF, where the same pattern 
was found as for the High IF/WF variables. Interestingly, the effect of creativity was 
stronger on pleasure in the case of Mod-High IF with High WF (average = 1.872) 
than in that of High IF with WF (average = 1.209) (see Table 11).  
  
Table 11. Comparison of main average results for pleasure, arousal and familiarity for 
Experiments 2 and 3, in the case of moderate high IF/WF with incongruent combinations. 
Increments after incorporation of creativity are highlighted. 
Description of Combinations 
Experiment 
pleasure 
(average) 
arousal 
(average) 
familiarity 
(average) 
Mod-High IF & High WF  
with opposite PCS 
No. 2 0.000 -0.327 -0.250 
No. 3 1.872 -0.372 1.520 
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From the comparison, it is clear that the incorporation of creativity into the selection 
of the stimuli showed a greater effect on pleasure for incongruent image-word 
combinations. The effect was particularly strong in the case of words rated in 
familiarity as moderate-high, in comparison with those rated as highly familiar. 
These outcomes suggest that extremely familiar image-word combinations, though 
generating pleasure, do not possess ideal familiarity properties to generate stronger 
affective responses. This effect may be explained as a parallel to Mandler’s view of 
incongruity, which states that extremely incongruent combinations do not elicit the 
highest positive affect, but in fact may result in negative affect.  
 
Comparison of the results from Experiments 2 and 3 are shown below (see Figures 
58 to 62). The increments in pleasure and familiarity are marked using the red circle. 
The figures are sequenced from High Familarity IF to Low Familiarity IF. 
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Figure 58. Increment of pleasure for incongruent combinations (c) after incorporating 
creativity. Experiment 2 on the left, and Experiment 3 on the right. (High IF and High/Low 
WF). 
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Figure 59. Increment of pleasure for incongruent combinations (c) after incorporating 
creativity. Experiment 2 on the left, and Experiment 3 on the right. (Moderate IF and 
High/Low WF). 
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Figure 60. Increment of pleasure for incongruent combinations (c) after incorporating 
creativity. Experiment 2 on the left, and Experiment 3 on the right. (Neutral IF and 
High/Low WF). 
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Figure 61. Increment of pleasure for incongruent combinations (c) after incorporating 
creativity. Experiment 2 on the left, and Experiment 3 on the right. (Moderate Low IF 
and High/Low WF). 
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Figure 62. Increment of pleasure for incongruent combinations (c) after incorporating 
creativity. Experiment 2 on the left, and Experiment 3 on the right. (Low IF and High/Low 
WF). 
 
 
 A comparison of the interactions between the variables from Experiment 2 and 3 
is made in the following section. The changes in interaction after the incorporation 
of creativity are considered for the variables IF, WF and PCS with pleasure, arousal 
and familiarity. 
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7.1.1. 
7.1.1.1. Image Familiarity (IF) and Word Familiarity (WF), with pleasure 
Effect of Creativity on Pleasure  
 
The differences in pleasure, in comparing the interaction between IF and WF, are 
discussed in light of the results of the second and third experiments. After the 
incorporation of creativity into the image-word selection process, weakness in the 
influence of Low WF was perceived, thus increasing the pleasure effect. In general, 
there were no clear differences in the patterns of IF and WF between both 
experiments, which corroborates the objectivity of the study. The outcome suggests 
that familiarity with images is a variable sensitive to creativity. Thus, incorporating 
the sense of creativity in the selection of image-word combinations will have a direct 
effect on the words rated low in familiarity, by decreasing their effect on the pleasure 
response (see Figure 63). 
 
Figure 63. IF & WF with pleasure, for Experiments 2 (top) and 3 (bottom). 
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7.1.1.2. Image Familiarity (IF) and Pairing-Congruity (PCS), with pleasure  
 
Based on the results, the strength of the anchor became slightly stronger for High 
IF; whereas the opposite PCS effect became weaker resulting in higher pleasure. 
Creativity may be perceived as the cause of the enhanced pleasure response for 
Mod-Low and Mod-High IF. The outcome reflects the effect of incorporating 
creativity into the process as a catalyst for the opposite PCS to influence pleasure. 
Thus, the inclusion of creatives’ expertise in the selection of stimuli tends to 
decrease the effect of incongruent combinations, generating a positive effect on 
pleasure (see Figure 64). 
 
 
 
Figure 64. IF & PCS with pleasure, for Experiments 2 (top) and 3 (bottom). 
174 
 
7.1.1.3. Word Familiarity (WF) and Pairing-Congruity Status (PCS), with pleasure 
 
With the incorporation of creativity, a comparison of results showed changes, 
particularly for Low WF, increasing the level of pleasure by weakening the opposite 
PCS effect. This same pattern was found for IF and PCS (cf. Section 6.1.1.2), 
corroborating the effect of creativity in opposite PCS, which in turn influences 
pleasure. The appearance of similar patterns for both ‘WF & PCS’ and ‘IF & PCS’ 
confirms the objectivity of the Experiments 2 and 3 (see Figure 65).  
 
 
 
 
Figure 65. WF & PCS with pleasure, for Experiments 2 (top) and 3 (bottom). 
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7.1.2. 
7.1.2.1. Image Familiarity (IF) and Word Familiarity (WF) with arousal 
Effect of Creativity on Arousal 
 
The comparison of results showed no difference between the patterns of the second 
and third experiments for High and Low WF when interacting with the different 
levels of IF. The outcome supports the objectivity of both experiments, and suggests 
that the individual effect of familiarity with the images and words was not directly 
generating arousal (see Figure 66). 
 
 
 
Figure 66. IF & WF with arousal, for Experiments 2 (top) and 3 (bottom). 
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7.1.2.2. Image Familiarity (IF) and Pairing-Congruity Status (PCS), with arousal 
 
The incorporation of creativity induced an effect on Mod-Low IF, by decreasing 
the anchor PCS effect, and increasing the opposite effect on arousal. The effect of 
incongruent image-word combinations increased with the inclusion of creativity, for 
images rated as moderate low in familiarity. This effect may be owing to the fact that  
low-familiarity images are more easily perceived as incongruent than high-
familiarity images. Moreover, the moderate ratings had greater effect in some 
patterns than extreme ratings; for example, Moderate-Low IF was more sensitive 
than Low IF to the image-word combinations (see Figure 67). 
 
 
 
 
Figure 67. IF & PCS with arousal, for Experiments 2 (top) and 3 (bottom). 
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7.1.2.3. Word Familiarity (WF) and Pairing-Congruity Status (PCS), with arousal 
 
The incorporation of creativity showed a slight effect here, by weakening the 
opposite PCS. The influence of the proposed method was greater on the interactions 
involved in pleasure than on those involved in arousal (see Figure 68). 
  
 
 
Figure 68. WF & PCS with arousal, for Experiments 2 (top) and 3 (bottom). 
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7.1.3. 
7.1.3.1. Image Familiarity (IF) and Word Familiarity (WF), with familiarity 
Effect of Creativity on Familiarity 
 
 
The incorporation of creativity helped to uniform the trend of pleasure for the 
variables IF and WF, particularly when both variable levels were High (see Figure 
69). 
  
 
 
 
Figure 69. IF & WF with familiarity, for experiments 2 (top) and 3 (bottom). 
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7.1.3.2. Image Familiarity (IF) and Pairing-Congruity Status (PCS), with familiarity 
 
The incorporation of creativity induced changes in the opposite PCS by 
elevating the pleasure level to the same pattern as anchor PCS, but not 
greater than this (see Figure 70). 
  
 
 
 
Figure 70. IF & PCS with familiarity, for Experiments 2 (top) and 3 (bottom). 
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7.1.3.3. Word Familiarity (WF) and Pairing-Congruity Status (PCS), with familiarity 
 
The incorporation of creativity weakened the effect of opposite PCS, enhancing 
the pleasure level for both High and Low WF (see Figure 71). 
 
 
 
Figure 71. WF & PCS with familiarity, for Experiments 2 (top) and 3 (bottom). 
 
In general, an important difference was identified in the effect of the incongruent 
image-word combinations (with opposite PCS), wherein the effect of the compounds 
decreased with the incorporation of creativity into the selection of the stimuli. This 
pattern was found repeatedly for pleasure and familiarity, suggesting that 
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incongruent image-word combinations determined in accordance with the Pairing-
Congruity method, which also incorporate human creativity, tend to regulate (or 
weaken) the effect of the compounds in eliciting affective responses.  
 
In what follows, the main questions regarding the central topics involved in this 
dissertation are discussed. 
 
What is familiarity’s effect on, and relationship to, affective responses?  
With regard to familiarity, the consumers’ experience may be ambiguous but the 
patterns showed similarities in affective responses. However, the positive results for 
pleasure suggest that the method proposed based on Pairing-Congruity and creativity 
operated properly to leverage the effect of familiarity in the construction of 
incongruent blends that elicited affect. Familiarity with the images and words may 
be conceived as one of the properties that were blended into the new compound, 
which also carried the same levels of familiarity. The familiarity level, then, 
mediated the effect of the incongruent image-word combinations, since having or 
lacking familiarity with the compound will drastically change the Kansei to the 
concept as congruent or incongruent.  In this sense, even incongruent ads, if familiar, 
will not produce arousal. Therefore, it may be said that human perception in the form 
of familiarity had a key role in processing the stimuli and leveraging its effect on 
affective responses, particularly in terms of pleasure. The findings related to 
consumers’ familiarity thus make a significant contribution to predicting the effects 
of image-word combinations, and to measuring advertising effectiveness.  
The theoretical background provided by Zajonc supports the notion of a 
relationship between familiarity and pleasure, stating that humans tend to generate 
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positive responses to familiar things. The role of familiarity was understood as a 
stimuli as well as a means to measure the effect of individual familiarity (with words 
and images) with pleasure and arousal. Increases in the pleasure response were also 
reflected in the familiarity response, in the case of the incongruent image-word 
combinations. This outcome suggests that familiarity is strongly linked to pleasure 
effects. When consumers are exposed to events which they find highly familiar, their 
resulting behavior should reveal a positive evaluative judgment, such as liking the 
event. In this dissertation, by means of incorporating creativity in the method of 
selecting stimuli, it was understood that introducing incongruity in the stimuli will 
have a positive effect on consumers’ pleasure. The level of incongruity was related 
to the level of familiarity with individual entities (images and words). This 
relationship suggests that familiarity moderates the effect of incongruity in eliciting 
affective responses. However, as suggested by Finke et al, [1992], there is a natural 
confusion between incongruity and ambiguity, and it may not be possible to 
completely separate their roles when conceptual combinations are made. Individuals 
arrive at different interpretations of the conceptual combination of the same entities, 
a characteristic that is typically related to humans’ Kansei. Thus, in order to better 
predict the effect of the image-word combination proposal in this study, it is 
important to propose means to measure the degree of incongruity between 
components of a combination.  
The link between familiarity and arousal is contrary to that of familiarity and 
pleasure: it is a lack of familiarity that generates arousal. In this study, arousal was 
generated by combining incongruent components that do not match the previous 
experiences (schemas) of the subjects (component combinations that are not 
familiar). 
183 
 
 What is the effect of incorporating creativity into a Kansei study?  
The incorporation of creativity in the process revealed the importance of human 
Kansei in determining the subjective levels of incongruity that were selected based 
on the creatives’ experience. In the process of selecting combinations of images and 
words to elicit the highest levels of pleasure and arousal, the two groups, consumers 
and creatives, followed the same instructions to develop the stimuli. The patterns 
generated by each team were very similar within each group, which showed how 
their intuition regarding what will best induce an effect corresponded to their 
personal experience and talent. Their approach to selecting the best combinations 
had to be made not only by intuitively selecting images and words, but by predicting 
consumers’ Kansei to the image-word combinations, in order to elicit their response. 
The creative process whereby image-word mental blends are simulated by the 
creatives, and their effects are predicted as well, was proven to be effective in the 
generation of pleasure, corroborating the power of Kansei in the interaction between 
advertising generators and advertising consumers. Therefore, kansei contributes to 
the core of this research, by providing the necessary human sense required to 
generate affective responses by means of incongruent stimuli. The cognitive process 
that occurs in consumers, which results in the blending of images and words, was 
also pre-determined by the creators of the stimuli, which illustrates the potential of 
Kansei not only in terms of personal conscious processes but in terms of the general 
ability to understand other humans’ perception.  
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What is the relationship between familiarity and incongruity on the one hand, and 
Kansei on the other? 
Familiarity contributes to the Kansei experience by facilitating identification of 
schemas that make sense to subjects. When exposed to a given stimulus, the 
cognitive process performed by the subject in retrieving past experiences and 
determining their level of familiarity with that stimulus, assigns the related affect to 
these past experiences. The subjective process of assigning an affective label to the 
schema is determined by their Kansei to the properties of the schema. Our Kansei is 
engaged when we feel familiar with something, since we retrieve past experiences 
and have certain emotions attached to those memories, as in deja vu. On the other 
hand, our Kansei is engaged when we create incongruent combinations based on our 
previous experiences, and predict others Kansei to those experiences. 
Consumers have a certain Kansei to a given combination. Something seen before 
may be seen as familiar, and even though interesting, may thus lose its incongruity 
and so interestingness. Therefore, our Kansei operates as a filter that process and 
evaluates the degree of incongruity of a given stimuli based on our previous 
subjective experiences, facilitating the access to our memories and feelings in order 
to determine our judgment of value.  
 
How can this research be applied to advertising? 
Both pleasure and arousal are effective in persuading or maintaining customers’ 
engagement with brands. Pleasure can lead to likeability and thus lead a consumer to 
prefer a certain product. Arousal, on the other hand, is often required to motivate the 
consumer to shift from a passive role of being aware of a product, to actually trying 
or purchasing the product. However, in terms of specific applications of this research, 
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the landscapes shown as part of the image-word combinations are of potential use in 
the design of services advertising. Clearly, the effects of the combined images and 
words investigated in this study might be transferred/applied to a real advertisement 
that does not contain a product-shot among its components, since these effects form 
the principal stimuli used in the three experiments. However, the fundamentals may 
themselves be applied in further research concerned with products or people (public 
relations) by factoring in their corresponding variables (e.g., familiarity to brand, etc).  
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8. GENERAL CONCLUSIONS 
 
In this section the findings from the three experiments are summarized, and 
conclusions are drawn.  
The main objective of the dissertation was defined in Section 2: 
 “To demonstrate that, for advertising including natural scenes, the proposed 
Pairing-Congruity Method (PCM), incorporating familiarity and creativity, is a 
practical and effective approach to enhancing pleasure and arousal
 
”. This 
objective suggests the following enquiries: 
· What is the effectiveness of the proposed Pairing-Congruity method? 
Through application of the proposed method it was demonstrated that, for 
advertising including natural scenes, incongruent image-word combinations selected 
by the Pairing-Congruity method are a practical and effective way of enhancing 
pleasure. However, application of the method did not result in enhanced arousal. The 
findings suggest that in the case of natural scenes, particularly landscapes, the level 
of image-word incongruity required to generate arousal is not easily induced. When 
combined, the power of the words is not enough to overcome the impact of the 
images. 
 
· What is the role of familiarity in eliciting affective responses? 
From the experimental results, it was concluded that familiarity plays an 
important double role: both as a property of individual stimuli, and as an affective 
response. In addition, a positive effect of familiarity on pleasure, though not on 
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arousal, was discovered. It appears that familiarity is closely related to pleasure due 
to the exposure effect caused by continuous experience of the same or similar stimuli. 
The comfort felt on seeing a familiar scene induces tranquility or complacence more 
than excitement, since there is no novelty or strangeness in the stimuli. The influence 
of familiarity, as a catalyst for enhancing the effects of images and words, was 
identified in the experiments. In the case of pleasure, familiarity was significant as 
an individual and independent property of the images and words; whereas in the case 
of arousal, the familiarity of the words per se was the most significant factor. Lastly, 
in the case of familiarity (familiarity with a given combination) the image familiarity 
was most significant, in terms of the applied method. 
 
· What is the role of creativity in eliciting affective responses? 
In light of the limitations on stimuli selection in the second experiment 
(involving a statistical procedure based only on familiarity ratings), the third 
experiment incorporated professionals’ creativity into the Pairing-Congruity method, 
and this was proven to enhance the effect of incongruent conceptual combinations on 
pleasure. The Pairing-Congruity Method increased the capacity of the incongruent 
image-word combinations (opposite PCS) to elicit pleasure, and in certain cases 
arousal. 
 
The diagram proposed in Section 1.4, depicting the overall interaction of the 
background concepts, may be further employed to note how the experimental results 
have modified the initial perspective on the role of familiarity and creativity in the 
generation of affective responses to incongruent image-word combinations. Its 
modifications after experimental findings are shown in Figures 72 and 73. 
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The view of Kansei as part of consumers’ affective responses shows how 
consumer responses feed-back to the creatives’ experience. In turn, the creatives 
sharpen and refine their creativity, and improve their predictions regarding means to 
enhance the effects of given image-word combinations. The creativity of the 
advertising developers or creatives, meanwhile, has been incorporated into the 
process of generating combinations that will elicit the predicted effect on consumers.  
 
 
Figure 72. Creativity and Kansei feedback between consumers and creatives. 
 
Regarding the effect of incorporating creativity into the Pairing-Congruity 
Method, a comparison of the obtained affective responses is shown in the figure 
below, which illustrates how such creativity strongly influences pleasure but 
contains (reduces) the effect of arousal. The effects of congruent stimuli 
combinations based on the PCM are shown on the left. A moderate-high level of 
pleasure and neutral level of arousal do not show any increase as a result of the 
incorporation of creativity; while the level of familiarity tends to decrease slightly. 
The illustration of the effects of incongruent stimuli, meanwhile, shows similar 
positive responses as a result of pleasure and familiarity, though no increase in 
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arousal. These two patterns, congruent and incongruent, describe the particular 
behavior of the variables in the case of consumer exposure to natural scene 
advertisements. They are the key findings obtained by the experiments, and 
complement the integrative diagram at the beginning of the thesis (see Section 1.4).  
 
 
Figure 73. Comparison of affective responses before and after incorporating 
creativity. 
 
The experiments served to accomplish the three goals comprising the main 
objective of the study. 
§ First Goal: to “characterize the correlation between familiarity and the 
affective responses of pleasure and arousal, in the case of image-headline 
stimuli; as well as the particular effect of familiarity with respective image 
components”.  
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The correlation between familiarity and the affective responses of pleasure and 
arousal was investigated, and a positive correlation between familiarity and pleasure 
was found. Additionally, one particular component of the images, water, was 
suggested as a trigger for arousal. 
 
§ Second Goal: to “elicit stronger affective responses, by proposing a 
familiarity-based method that considers image-word combinations as 
stimuli”. 
A method that considered image-word combinations as stimuli was developed and 
tested for its contribution to enhancing affective responses in advertising. The 
method was applied with unsatisfactory results in terms of increasing pleasure and 
arousal levels. Further improvements in the experiment were proposed. 
 
§ Third Goal: to “enhance the effect of image-word stimuli on affective 
responses by incorporating professionals’ creativity into the proposed 
familiarity-based method”.  
Improvements to the method through the incorporation of creativity in the process 
were successfully applied. The effect of the respective image-word combinations 
was strengthened for pleasure, though not for arousal.  The Pairing-Congruity 
method demonstrated a capability to enhance the effectiveness of image-word 
combinations in eliciting pleasure. However, a broader capability to enhance 
pleasure and arousal in combination is required. The application of the method to 
other kinds of images besides landscapes should be explored, in order to achieve 
enhanced capability in the case of arousal. With regard to the level of incongruity, 
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techniques designed to measure its extent should aid in more accurate assessment of 
advertising effectiveness. 
In general, the hypotheses tested the influence of incongruent image-word 
combinations in generating affective responses. Through the experimental 
procedures described in this dissertation, three main findings were established 
concerning the role of familiarity and creativity in eliciting affective responses. 
1) Familiarity is closely related to pleasure.
2) 
 Familiarity is a key element in eliciting 
affective responses (to image-word combinations) for improving advertising 
effectiveness.  
Familiarity has insufficient influence to increase arousal
3) 
. Even though it has an 
effect on affective responses, its effect was not proved to increase the arousal 
response. 
Creativity enhances the level of pleasure and arousal in the case of incongruent 
combinations
 
. It diminishes the difference between congruent and incongruent 
stimuli, and alters their effect by increasing their interestingness. Even when 
drawing on a limited set of images and words, creatives are able to enhance the 
interestingness of image-word combinations to induce affective responses. 
The experiments demonstrated some aspects of the potential contribution of 
Kansei to the field of marketing communications, by pointing out the importance of 
creativity in improving advertising effectiveness, and by shedding light on the role of 
familiarity and creativity in generating affective responses. The results suggest that 
the Pairing-Congruity method may be applied to improve advertisements’ attraction 
and interestingness in the case of services advertising, and to heighten favorable 
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evaluations based on pleasure. Finally, it may be noted that creativity cannot be 
replaced by statistical methods, but such methods may enhance the effects of 
creativity. By considering the incorporation of familiarity into the design process, 
creatives’ development of interesting (incongruent) advertisements may be 
facilitated, and the prediction of consumer preferences may be enhanced. 
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APPENDIX (Experiment 1) 
 
Appendix 1. Bipolar scale to measure familiarity to 34 images in pre-experimental 
procedures. 
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Appendix 2. Bipolar scale to measure familiarity to 34 headlines in pre-experimental 
procedures. 
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Appendix 3. Average results from Experiment 1 
STIMULI 
pleasure 
(9 points) 
 
arousal 
(9 points) 
 
familiarity 
(normalized to 
9 points) 
1 6.22 3.02 6.16 
2 4.26 4.06 2.52 
3 5.02 4.46 4.42 
4 4.16 4.80 4.4 
5 5.82 4.36 5.36 
6 6.34 4.20 7.28 
7 6.36 6.44 5.4 
8 5.38 4.38 4.6 
9 6.60 4.48 6.84 
10 4.76 5.58 4.32 
11 6.14 4.68 5.86 
12 6.82 6.02 6.36 
13 4.06 6.30 4.08 
14 6.20 4.88 5.8 
15 7.48 5.46 7.52 
16 6.18 4.88 6.52 
17 6.26 6.44 5.74 
18 5.06 4.82 4.12 
19 6.46 5.56 5.4 
20 5.30 4.10 4.62 
21 6.16 4.96 6.5 
22 6.18 5.44 7.04 
23 5.32 4.26 5.68 
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Appendix 4. Binary data used to explore the effect of visual components on affective 
response  (1 = included; 0 = lacking). 
 
 
 
 
 
 
 
STIMULI Architecture Water Grass Blue Sky Mountains 
1 1 0 0 1 0 
2 1 0 0 0 1 
3 1 0 1 1 0 
4 1 0 0 1 0 
5 1 0 1 1 0 
6 1 1 1 0 1 
7 0 0 0 1 1 
8 0 0 1 0 0 
9 0 0 1 1 0 
10 0 1 0 0 0 
11 1 1 0 0 0 
12 1 1 0 0 0 
13 0 1 0 0 0 
14 1 1 0 0 0 
15 0 1 0 1 0 
16 0 1 0 1 1 
17 1 1 0 0 0 
18 0 0 0 1 0 
19 0 0 0 1 0 
20 0 0 0 1 0 
21 0 0 0 0 0 
22 0 0 1 1 0 
23 0 0 0 0 0 
207 
 
Appendix (Experiment 2)  
 
Appendix 5. List of words for Experiment 2 (1 of 6). 
 
 
 
 
 
 
208 
 
 
 
Appendix 6. List of words for Experiment 2 (2 of 6). 
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Appendix 7. List of words for Experiment 2 (3 of 6). 
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Appendix 8. List of words for Experiment 2 (4 of 6). 
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Appendix 9. List of words for Experiment 2 (5 of 6). 
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Appendix 10. List of words for Experiment 2 (6 of 6). 
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Appendix 11. Multivariate Correlation Analysis for words 
evoked from images. Vertical and horizontal headlines show 
image numbering. Values are highlighted in: red for the 
lowest; orange for the 2nd lowest value; yellow for the middle 
value; and blue for the highest value. 
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Appendix 12. Stimuli in Experiment No. 2 including familiarity levels 
according to the NTTdatabase. 
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Appendix 13.  Four sets of image-word random combinations (A, 
B, C, D) used in Experiments 2 and 3. Each set included 76 
combinations (e.g., 20b refers to the image 20 in a ‘b’ type of 
combination with a word). 
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APPENDIX (Experiment 3) 
 
Appendix 14. List of words to be combined with images by creatives (1 of 3). 
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Appendix 15. List of words to be combined with images by creatives (2 of 3). 
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Appendix 16. List of words to be combined with images by creatives (3 of 3). 
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Appendix 17. Image-word stimuli for Experiment 3, including 
familiarity levels. 
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Appendix 18. Male results for Experiment No. 3 (PL=pleasure, AR=arousal, 
FM=familiarity). *A, B, C, D random sets for showing stimuli. 
 
 
RANDOM SET→ A A A A A A A A A A A A A A A A A A B B B B B B B B B B B B B B B C C C C C C C C C C C C C C C D D D D D D D D D D D D
SUBJECTS→ 1 1 1 2 2 2 3 3 3 4 4 4 5 5 5 6 6 6 7 7 7 8 8 8 9 9 9 10 10 10 11 11 11 12 12 12 13 13 13 14 14 14 15 15 15 16 16 16 17 17 17 18 18 18 19 19 19 20 20 20
M1 M1 M1 M2 M2 M2 M3 M3 M3 M4 M4 M4 M5 M5 M5 M6 M6 M6 M1 M1 M1 M2 M2 M2 M3 M3 M3 M4 M4 M4 M5 M5 M5 M1 M1 M1 M2 M2 M2 M3 M3 M3 M4 M4 M4 M5 M5 M5 M1 M1 M1 M2 M2 M2 M3 M3 M3 M4 M4 M4
SCALES→    
Stimuli Numb.
PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM
19a -4 -4 -3 2 2 1 2 2 3 -2 0 2 2 4 4 0 -1 -4 -4 4 1 -4 0 -2 -2 2 -3 -2 4 3 -1 3 2 -2 0 -2 -2 2 0 -3 4 -3 -3 4 -2 4 4 3 2 3 2 -4 2 4 0 3 2 -2 2 -2
19b -2 2 2 -4 2 -2 -1 2 1 -2 2 2 -2 2 3 0 -3 -4 -2 2 -2 -2 -2 -3 -3 3 -4 -2 0 3 0 4 3 2 1 -2 -4 -2 -4 -4 2 -4 -4 2 -3 -1 3 -4 -2 1 -2 -1 3 3 1 2 1 -2 1 -2
19c -2 0 -2 0 0 0 -2 0 3 -2 -2 2 -4 -2 2 -2 0 -4 -4 4 4 -2 0 -4 -4 2 -3 -2 2 2 -2 2 1 -1 -2 1 -4 -4 0 -3 -2 -2 -2 -2 4 -2 1 1 -4 3 2 -3 -3 4 -3 -2 1 -2 0 -2
19d -2 -2 -3 -2 -2 2 -3 0 1 -2 0 2 -4 -2 1 0 -3 -4 -2 2 2 -2 -2 -3 -2 2 -4 -4 2 4 -2 2 -3 -2 2 1 -2 -1 1 -3 -2 -2 -3 -3 1 -2 1 -3 -4 -4 -3 0 -1 4 -2 -2 1 -1 1 -1
14a -2 0 -2 0 -2 -2 -2 1 0 -1 0 0 -4 -4 -4 0 -4 -4 4 4 4 -2 -2 -3 2 2 -2 0 -2 -4 0 1 0 -1 1 -1 4 2 -1 2 0 -3 0 -4 -3 1 2 -2 -4 2 -3 0 0 2 -2 -3 -2 -2 1 -1
14b -2 -2 -2 -4 -4 -2 -3 -2 2 -4 2 3 1 -1 0 0 -1 1 0 2 2 -2 -2 -4 -2 -2 -3 -2 -4 -4 -2 0 1 -3 -2 -2 -4 -3 -3 -2 -2 -2 -4 -4 -3 -2 1 -2 -4 -4 -3 -1 3 3 -4 -2 -3 -2 0 1
14c 0 0 -2 -4 -4 -2 -3 0 1 -2 -2 0 0 -3 -3 0 -1 1 0 0 2 -2 2 -3 2 3 -2 0 -2 -2 0 0 -3 -2 2 -2 3 1 0 -4 -1 -3 -4 -2 -4 1 1 -2 0 0 -3 0 -1 -2 0 -4 -2 2 -2 1
14d -4 -4 -2 0 -4 0 -3 -4 0 -2 -2 1 -4 -4 1 -2 -1 2 -4 2 2 -3 -2 -3 2 2 -4 -2 -4 3 -2 -2 -3 -2 0 -2 -2 -4 -2 -2 -4 -1 0 -2 1 -1 -3 -3 -3 -3 2 -1 -1 -4 -3 -2 0 2 -2 -1
9a 2 0 -1 -4 -4 -4 2 3 2 1 -1 -2 -3 -4 -4 0 -2 -2 4 4 4 2 2 -2 -2 -4 -2 -2 -4 -4 0 1 -3 0 0 0 4 2 2 0 4 2 2 -1 3 3 4 2 -4 2 -4 0 -2 -2 -2 0 -2 1 -2 -2
9b 0 2 1 -4 -4 0 0 -3 3 0 -2 2 -1 -2 -3 0 2 1 2 2 4 2 -2 -1 0 -2 -4 0 -2 4 2 0 0 2 0 -1 0 0 1 2 -4 1 3 -3 2 2 3 1 0 -2 4 2 -4 3 0 -3 -2 2 -1 -2
9c 2 0 2 -2 -2 -3 0 -3 0 -2 -2 -3 -1 -2 -3 0 2 2 4 4 4 1 -2 -2 -2 -4 -4 -2 -2 -4 0 -1 -2 -2 -3 -3 2 0 2 -1 -1 -1 2 -3 2 1 -1 -1 -2 -2 -1 2 0 2 0 2 0 2 -2 2
9d 2 0 1 0 2 1 0 -3 1 -1 -1 -3 -2 -4 0 0 -1 1 4 -4 4 -2 -2 -1 2 -2 -2 2 0 4 2 0 0 -1 -2 -2 4 -4 2 1 -3 1 3 -4 3 2 -2 -3 4 -4 4 4 -4 4 -2 -3 -3 2 -2 2
4a 2 2 2 0 -2 -2 2 3 3 -1 -2 -3 4 4 4 0 -4 -4 4 4 4 1 3 -2 4 4 -2 2 2 3 0 2 2 -1 -2 0 4 3 4 3 4 2 1 3 -2 2 3 -2 2 3 2 2 2 3 4 2 2 2 -1 -1
4b 0 2 3 0 0 0 1 1 4 1 -2 4 2 3 3 0 -1 -4 2 2 3 0 2 -2 0 -2 -4 0 4 4 1 2 0 2 3 2 0 0 -4 1 3 -4 -1 2 -4 -2 -3 -3 0 4 4 1 3 4 4 2 4 1 1 -1
4c -2 0 0 0 0 0 2 3 1 -2 -2 -4 2 3 4 0 -1 -4 4 4 4 4 2 -2 2 1 1 2 4 4 1 2 -1 3 4 2 4 -2 3 2 0 3 1 2 1 2 2 1 0 -2 -2 0 0 4 3 1 3 2 2 -1
4d 0 -2 -1 0 0 -4 0 2 0 -2 -2 -3 0 2 0 0 -3 -4 4 4 4 -2 0 -2 2 4 4 4 2 1 0 2 0 -1 2 -2 1 3 -3 1 3 -2 -3 -4 -4 2 1 -3 -3 1 -3 1 3 2 -2 -4 -3 0 1 -2
16a -2 -2 -2 -2 -2 -2 0 -3 -2 0 -3 2 0 -3 -3 0 -3 -3 4 4 4 -2 -2 -3 0 -2 -3 4 4 4 0 0 -1 -2 -1 -1 2 2 3 1 3 -2 1 1 1 2 2 3 -2 2 1 1 0 0 -2 -3 -2 2 -2 -1
16b -2 -2 -1 0 2 2 0 0 3 4 -2 4 2 2 3 0 1 -2 2 2 1 0 -1 2 2 -2 2 4 -4 4 1 -2 -3 0 0 0 2 2 -1 0 2 -1 2 -2 2 1 3 -2 -2 3 2 -4 2 4 4 3 4 2 -2 -1
16c -2 0 -1 -2 0 -1 0 4 0 0 -3 2 0 2 1 2 2 -1 4 4 2 2 3 -3 2 3 -3 4 4 4 1 1 -1 1 -1 0 4 4 3 1 2 0 2 1 0 1 3 -3 1 1 2 0 1 3 2 2 3 1 1 -1
16d 0 0 0 -4 -4 -4 2 1 0 0 -2 -4 -2 0 -4 0 -1 -4 4 4 4 2 1 -2 -2 -4 -3 2 -4 -4 -1 -2 -3 -1 -2 -2 2 0 2 4 0 2 1 0 0 1 -1 -1 0 1 -3 -2 0 -4 -2 -3 -1 3 -2 -1
7a 2 2 2 2 2 4 0 0 4 2 0 -2 4 4 4 0 1 -3 4 4 4 2 4 -2 4 4 -4 2 4 4 2 2 4 2 2 0 4 4 -3 2 4 2 2 1 0 2 2 -3 -2 1 -3 -1 -1 4 0 1 -2 1 1 -2
7b 0 -2 -1 -2 -4 0 -1 0 0 -2 -1 3 0 -2 2 -2 -1 -2 -2 0 1 0 -2 -2 -2 -2 -2 0 2 4 0 0 -4 0 -1 -1 -2 -4 -4 -3 -1 -3 -2 -3 -4 0 -2 -3 -2 3 3 0 0 3 -2 -3 -3 1 -2 -1
7c 4 2 3 2 2 2 4 3 1 3 -1 3 4 0 4 0 1 0 4 4 4 4 2 -1 3 2 2 4 4 4 0 2 1 1 1 -2 3 2 2 4 3 -3 3 -2 4 3 3 -1 4 4 -3 2 0 2 2 0 -2 2 -1 -1
7d 2 2 3 -4 -4 2 0 -2 0 2 -2 3 -2 -2 -3 0 -1 1 4 -4 4 2 0 -1 2 -2 -3 0 -2 3 -2 2 -2 0 0 -1 0 -4 1 1 -4 0 1 -3 2 2 -2 -3 -4 -4 1 -2 0 3 0 -4 -3 -1 -2 2
24a -2 -2 -2 -2 2 2 -2 -3 3 -2 -2 0 -4 -4 0 0 -3 -4 -2 4 4 -2 -2 -2 -2 2 1 0 -2 4 -3 -2 -2 2 -4 -1 -4 -4 2 -3 -3 -1 -4 -4 3 -2 -4 0 -4 2 -2 3 -2 3 -2 -3 -3 -2 -2 1
24b -2 -2 -1 -4 -4 -4 0 -1 -3 -2 -1 2 -3 -4 0 -2 -1 1 2 -4 1 0 -2 -2 -2 -2 -3 -2 2 4 0 -3 -3 -3 -3 -4 -2 -4 -2 1 -3 0 -2 -4 -3 -1 -2 -3 -2 2 -4 -2 -4 3 -2 -3 0 -2 0 -1
24c 2 2 2 2 2 2 1 -1 0 0 -2 -3 0 -2 -2 2 1 2 4 4 4 0 -2 -3 0 2 -3 -2 -2 -2 0 -2 -1 1 0 1 2 2 3 0 3 1 -1 -2 1 2 3 3 -3 -4 -2 0 0 2 -2 -3 -1 1 -2 -2
24d 0 0 1 0 0 0 1 -1 -2 -2 -2 0 0 2 -2 0 -1 -3 4 2 2 -1 -2 -3 -2 2 -2 0 2 2 0 0 0 -1 1 -1 4 0 -2 0 -1 -3 2 2 -4 1 -2 1 0 -4 -3 2 -3 2 0 -2 -3 2 1 -1
10a 0 -2 1 4 4 4 3 3 4 2 0 3 4 4 4 0 0 1 2 2 2 2 4 2 2 3 3 4 4 4 2 2 3 4 -3 1 4 2 -1 0 2 -2 1 3 2 3 2 -3 4 4 4 2 3 4 2 0 3 2 -2 2
10b 2 0 2 0 -2 -2 -1 -2 2 0 -2 1 2 0 2 2 2 4 4 2 3 2 3 2 2 2 -1 0 -2 -4 2 1 -2 1 2 0 2 3 -2 2 3 0 3 3 3 2 1 -2 4 3 -3 0 0 4 2 2 3 1 -2 1
10c 4 -2 1 -2 -4 -4 2 -2 0 1 -3 -2 0 1 2 2 1 4 4 2 4 4 2 2 2 -2 2 4 -4 -3 2 -2 2 3 -2 3 3 -2 2 4 1 2 4 3 4 1 0 0 4 2 -2 -2 -3 -3 0 -2 0 2 -2 -2
10d 2 2 2 -2 -4 -2 4 3 1 2 0 0 4 4 4 2 2 4 4 4 4 3 4 3 4 4 3 2 2 -1 2 4 3 -2 -2 2 2 2 -3 2 3 1 1 -3 -2 2 3 -3 4 4 3 -2 -2 -3 2 2 3 2 0 -1
22a 4 2 3 2 2 1 2 2 3 2 -2 -3 2 2 2 0 1 -4 4 4 4 -3 -4 -3 2 3 3 4 2 3 0 2 -2 -2 -1 -3 2 3 3 2 3 2 1 2 -1 2 1 -1 0 -2 -4 1 2 2 2 1 -1 2 1 -1
22b -2 0 1 0 0 4 0 0 -4 0 -1 1 0 -2 3 0 1 -2 2 2 2 -2 -2 -2 0 -4 -4 2 2 4 -2 0 -1 0 -3 -3 0 -2 -1 -2 0 -3 2 -3 3 1 -1 -1 0 -4 -2 0 -4 3 -2 -4 -4 -1 -2 -1
22c 0 0 0 0 -2 0 2 -1 1 0 -3 0 -2 -4 -1 0 -3 -4 4 4 4 1 0 0 2 -2 2 2 -4 4 2 -3 2 2 -3 -3 4 -4 3 1 -3 0 2 -4 3 2 -3 1 4 -4 3 2 -1 2 2 0 2 2 -2 2
22d -2 0 -1 2 2 3 2 3 2 -1 -2 -3 0 1 -2 0 1 -4 0 0 -3 2 3 2 2 2 -2 -2 -4 -4 0 0 -2 1 0 -1 4 4 3 1 3 1 0 0 -2 1 1 -2 3 4 4 2 3 4 2 0 1 2 -1 2
3a 2 2 3 0 0 0 3 -2 3 2 -2 1 1 -2 -2 0 -1 1 2 2 4 2 0 -1 0 -4 2 2 2 -4 2 2 -1 2 2 3 2 0 4 0 -1 1 -3 -4 3 0 2 -2 4 4 2 1 1 2 2 0 2 3 -2 -1
3b -2 0 -2 -4 -4 -4 0 -1 -4 -1 -4 -4 0 -4 -4 0 -3 -1 0 0 -4 0 0 -2 0 -2 -3 2 4 3 0 0 -4 -2 -1 -2 4 4 4 2 2 1 2 -2 -3 -2 -2 -3 -4 4 -4 2 3 3 -4 -4 -4 1 0 -1
3c 2 -2 2 2 2 2 1 0 -3 0 -2 -2 0 -1 -2 0 -1 1 0 0 2 1 2 -1 2 -4 -4 0 -4 4 0 2 -1 1 -1 -2 2 0 0 0 0 -3 1 1 1 0 -2 -2 3 -3 3 0 0 2 -2 -4 0 2 -1 -1
3d 2 -2 1 -2 0 0 1 0 -3 -2 0 4 0 2 2 0 -1 1 0 0 -4 3 0 -3 2 2 -4 0 2 3 0 0 2 -1 -2 -1 2 3 -4 0 0 -3 0 -2 -3 0 -2 -2 4 4 -3 2 2 2 0 -4 0 2 -1 -1
12a 2 2 2 0 0 0 2 1 3 0 -2 2 -2 -2 2 2 1 1 0 0 1 -2 -2 1 -2 -2 -3 0 -2 -4 0 0 -3 0 -1 -2 2 1 0 1 0 -2 2 -2 3 -2 -2 -3 2 4 2 2 1 3 2 0 4 2 -2 -2
12b -2 0 1 0 2 4 0 -1 2 -2 -1 2 0 1 4 0 1 2 -4 2 3 -2 -2 -1 -4 2 -1 0 2 4 0 2 1 0 -1 1 -2 -1 2 -2 0 0 -3 -3 4 -1 -2 -2 -4 4 4 0 0 3 3 -1 3 1 0 2
12c 2 2 1 0 -2 0 0 -2 1 -2 0 1 -4 -4 -4 -2 1 1 -2 2 2 2 -2 1 1 -2 1 -2 2 2 0 0 -4 2 2 0 2 -2 1 -2 0 0 4 -4 1 0 -2 -1 -2 2 1 2 1 2 2 0 2 2 -2 1
12d 0 -2 0 0 2 -1 1 -4 1 0 -2 0 0 -2 0 2 2 4 2 2 2 2 -2 1 2 -4 3 0 -2 -4 0 0 -3 -1 -3 -2 1 0 0 0 -2 1 -3 -3 -3 0 -2 -2 2 -3 1 1 2 3 2 -2 1 2 -2 1
1a 4 4 3 4 4 3 1 3 4 2 2 3 3 3 4 2 -1 -4 4 4 4 2 -2 -2 3 2 3 2 2 4 -2 -2 -4 -1 1 2 4 3 3 4 3 1 1 4 4 2 2 -2 2 3 4 0 0 3 4 2 4 1 -2 1
1b 2 2 3 4 4 4 2 2 4 2 1 4 4 4 4 0 -1 -4 4 4 4 2 3 -2 4 2 3 4 4 4 2 3 2 0 1 2 2 3 3 1 2 -1 2 2 3 1 2 -1 2 3 4 2 1 4 4 4 4 0 -2 -2
1c 2 2 3 2 0 2 1 -3 3 2 0 0 2 0 2 2 1 -4 4 4 4 2 3 -1 4 2 2 2 -4 1 2 -3 0 2 0 1 2 3 2 4 0 3 4 3 4 1 1 0 -2 3 2 2 2 1 0 -2 -2 2 -2 2
1d 0 -2 0 2 2 4 1 0 1 1 -2 2 1 -4 3 0 -4 -4 4 -4 4 2 -2 -2 2 2 -4 2 -2 4 2 -2 1 0 -1 1 2 -4 1 2 -4 1 3 -4 3 2 -3 -1 -2 2 1 1 -3 -2 0 -3 2 2 -2 1
18a 4 2 3 4 4 4 3 -2 3 2 -2 2 2 2 3 4 4 4 4 4 4 3 1 2 2 -4 1 2 2 4 3 -3 4 2 2 0 3 1 3 3 0 1 3 0 4 -2 -2 2 4 -4 4 4 -4 4 4 -2 3 2 -2 2
18b 4 2 3 0 0 0 3 -3 3 2 0 3 2 0 2 4 3 4 4 4 4 0 -1 2 2 -2 2 4 -4 4 1 -2 -3 -1 -2 -2 2 3 3 4 -1 3 3 2 4 2 2 1 4 -4 4 1 -1 2 4 0 2 2 -1 -1
18c 2 0 1 4 0 2 0 -1 1 0 -2 2 2 -3 3 2 2 4 4 4 4 3 0 3 2 -3 4 -2 -4 4 1 -1 0 2 -1 2 3 2 -1 0 -2 3 4 -2 3 2 -3 2 2 -3 4 2 -1 4 0 0 1 2 -2 2
18d 2 2 2 2 2 2 2 -3 2 2 -2 3 0 -3 0 4 3 4 4 -4 3 2 -2 4 2 -4 2 0 -2 0 2 -4 1 2 -4 1 4 1 2 3 -3 1 2 -3 2 1 -2 2 -2 -3 -3 0 0 -4 2 0 1 1 -2 1
20a 2 0 2 4 4 4 2 3 4 2 -2 3 3 2 4 0 -1 2 4 4 4 2 2 4 4 3 3 4 -4 4 2 0 3 4 0 2 4 4 4 3 -1 2 4 4 4 2 -1 3 4 -4 4 2 3 4 2 0 1 2 -2 1
20b 2 0 2 4 4 3 2 0 -1 2 -2 3 3 -2 2 2 1 4 2 2 3 4 2 2 2 4 -3 2 2 4 2 3 2 -1 -2 2 2 1 2 1 2 -1 2 2 -3 0 -2 -2 2 3 1 2 4 4 1 1 0 2 1 1
20c 4 -2 2 2 0 1 2 0 -2 2 -1 2 3 0 2 4 3 4 2 0 -2 4 -2 3 4 4 2 2 -2 3 4 -4 3 2 -1 0 4 2 3 4 0 2 4 4 4 1 0 -1 -4 4 2 4 2 3 2 0 2 3 -1 2
20d 2 0 2 2 4 2 0 0 -2 2 -1 2 3 2 2 2 1 3 4 4 4 3 2 2 4 4 4 2 0 -1 2 0 1 2 -1 2 4 2 -3 2 4 0 2 2 2 2 1 -2 4 -1 1 1 1 3 -2 -2 -3 1 1 -2
8a 0 -2 -1 -2 -2 -3 1 -4 -3 -1 -2 -4 -1 0 -2 0 1 1 2 2 4 2 0 1 0 -4 0 2 2 -2 1 -1 -2 -2 0 0 2 2 3 3 1 2 2 -4 2 1 -2 -2 3 0 4 0 0 -4 -1 -3 -2 2 -1 2
8b 0 0 0 2 2 2 -1 -2 -2 0 -2 2 2 0 2 0 1 1 0 0 -2 2 1 1 2 -4 1 2 2 4 0 -2 0 -2 -2 -2 -2 0 3 2 -2 1 -2 -4 2 -2 -2 -1 2 1 3 0 0 3 1 1 2 2 -2 1
8c 2 2 2 4 -4 4 1 -3 1 2 -4 3 2 -2 1 2 1 2 4 -4 4 2 3 2 2 -4 -3 4 -4 4 3 -4 4 0 0 0 0 -4 2 2 -4 1 2 -3 3 0 -3 -2 3 -4 4 0 2 -2 -2 0 -3 1 1 1
8d 0 2 -2 0 0 0 0 -4 0 -1 1 2 2 -2 0 0 1 1 0 0 -4 4 3 2 4 4 -3 4 2 4 0 0 -3 -2 1 -2 0 1 4 3 0 1 -3 -4 -4 -2 -4 -3 0 2 -3 2 0 3 -3 -4 -3 1 -2 -2
2a 2 0 1 2 2 2 4 -4 3 2 -4 1 2 -2 2 2 2 4 2 4 0 4 2 4 2 -3 4 2 -4 4 2 -2 3 2 0 3 4 -2 3 2 -2 3 4 2 4 0 -2 -3 4 -4 4 4 -4 4 4 3 4 3 -2 3
2b 0 -2 1 0 -2 -2 0 0 0 -2 -2 -2 2 -2 4 2 2 2 4 2 4 2 -3 3 2 2 3 -2 -4 -4 -2 -2 4 1 2 3 2 1 -2 1 -3 0 2 2 4 1 0 -2 1 -4 4 4 -4 4 4 0 4 2 -1 2
2c 4 2 2 0 0 0 1 -3 4 0 -2 0 2 1 2 2 2 2 2 2 4 2 0 2 2 -2 3 2 -4 4 2 -2 1 2 1 2 4 3 4 2 0 2 3 1 4 2 -1 3 4 4 4 4 3 4 2 0 4 3 -2 2
2d -2 0 1 -2 -4 -4 0 -3 3 -2 -2 -3 0 -4 -1 4 1 4 4 -4 4 2 1 2 2 -4 4 -2 -4 4 2 -2 -2 -1 -2 0 4 2 2 3 0 1 3 -1 3 2 -2 -3 0 -2 -3 -4 -2 3 4 3 3 2 -2 1
13a 2 0 1 2 0 -2 4 2 3 2 1 3 4 3 2 2 2 -4 4 2 2 2 3 2 4 3 3 4 2 3 2 0 3 1 2 1 4 4 4 4 4 3 2 3 -2 2 2 0 -2 2 -3 2 1 3 3 2 3 2 -1 1
13b -2 -2 -2 -2 0 0 2 0 4 1 1 2 2 2 3 2 2 4 4 2 4 2 3 2 4 4 4 4 -2 4 2 3 0 -1 -1 -2 2 2 3 4 4 2 3 4 4 1 2 2 4 4 4 -2 1 -3 0 -2 -2 1 -2 1
13c -2 -2 -1 -2 -2 -1 0 -2 1 -2 -2 -2 -2 -1 2 -2 0 4 0 4 4 -2 -2 2 -3 2 3 -2 0 3 0 -2 -3 2 -2 2 0 -2 0 0 -2 2 -2 -3 2 -2 -2 1 2 2 3 -2 2 1 -2 2 2 -1 -2 2
13d -2 -2 1 2 0 4 -4 -4 3 -1 2 3 -2 -3 4 -2 1 4 -4 2 3 -2 -2 3 -2 -2 2 -2 -2 4 -2 -4 3 -2 -2 -2 -3 -4 0 -2 -2 0 -2 -3 3 -2 -2 0 -4 3 3 -3 -2 -4 0 -2 -2 -1 -2 2
21a 2 2 3 2 2 2 3 0 3 3 -2 2 4 3 4 2 1 -1 4 -4 4 4 0 3 4 -4 4 4 2 4 0 -4 1 2 -3 2 4 4 4 4 1 1 3 4 4 2 2 -2 3 -4 -3 4 4 3 4 2 4 2 -2 -1
21b -2 0 2 2 2 4 2 -3 3 2 -1 4 2 -4 4 0 -3 -3 4 -4 4 2 -3 3 4 -4 4 0 0 4 2 -2 2 0 -3 0 4 0 2 2 -1 2 2 2 4 1 1 -2 0 2 4 4 2 3 4 1 4 1 -2 1
21c 2 0 2 0 0 0 3 2 2 4 -3 2 2 -2 2 2 1 2 4 4 4 3 4 3 2 4 4 4 4 4 2 -2 -3 -3 -4 -1 4 4 2 2 3 1 1 1 2 1 -1 1 2 1 -2 3 2 3 2 0 2 2 -2 -1
21d 0 -2 -1 0 -2 -2 1 1 0 2 -2 1 2 -1 1 0 1 1 4 -4 4 2 -2 2 2 -4 2 2 -2 -1 0 -1 -3 -2 -1 -2 4 -2 2 3 -2 1 2 -3 2 2 -2 -2 -2 2 -2 1 -1 -2 0 -4 -2 1 -1 1
15a 4 -2 2 4 4 2 3 0 4 2 0 1 1 1 2 0 -1 1 4 4 4 4 2 2 4 2 2 4 2 3 2 2 0 -1 1 0 4 2 2 4 4 2 4 3 2 2 4 2 4 4 3 2 1 3 4 3 4 2 -2 1
15b 2 -2 1 0 0 0 2 4 3 0 -2 1 1 2 2 2 1 2 4 4 4 2 3 3 4 2 2 4 4 4 0 3 -1 2 1 2 2 2 -3 2 3 -1 0 0 -3 2 2 -2 0 2 3 2 -2 1 2 4 3 -2 -1 1
15c 2 0 1 -2 -2 -2 -1 2 4 2 -1 2 1 -3 0 0 -3 1 4 4 4 2 4 2 4 -4 4 2 2 3 2 4 3 2 1 -1 1 2 0 0 3 1 2 3 3 1 2 -2 -1 1 3 0 1 4 4 2 2 2 -2 1
15d 2 -4 2 4 0 4 2 2 4 2 -3 2 3 -4 2 2 1 3 4 4 4 3 1 2 2 2 3 4 -4 4 2 -2 3 2 -3 2 3 -4 3 4 -2 1 2 -3 3 2 0 1 4 -4 4 4 -4 4 4 -4 4 3 0 2
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Appendix 19. Female results for Experiment No. 3 (PL=pleasure, AR=arousal, 
FM=familiarity). *A, B, C, D = random sets for showing stimuli. 
 
RANDOM SET→ A A A A A A A A A A A A A A A A A A A A A B B B B B B B B B B B B B B B C C C C C C C C C D D D D D D
SUBJECTS→ 1 1 1 2 2 2 3 3 3 4 4 4 5 5 5 6 6 6 7 7 7 8 8 8 9 9 9 10 10 10 11 11 11 12 12 12 13 13 13 14 14 14 15 15 15 16 16 16 17 17 17
F1 F1 F1 F2 F2 F2 F3 F3 F3 F4 F4 F4 F5 F5 F5 F6 F6 F6 F7 F7 F7 F1 F1 F1 F2 F2 F2 F3 F3 F3 F4 F4 F4 F5 F5 F5 F1 F1 F1 F2 F2 F2 F3 F3 F3 F1 F1 F1 F2 F2 F2
SCALES→    
Stimuli Numb.
PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM PL AR FM
19a 2 2 1 2 2 2 -4 4 -1 -2 2 3 0 2 2 -2 -4 2 1 3 1 -4 4 4 4 2 3 -3 -2 -2 -4 -2 -2 4 2 4 -2 3 4 -2 2 2 -1 1 -1 -4 3 3 1 0 0
19b 2 2 1 2 2 2 -4 4 -4 -2 2 -4 0 2 -2 0 4 4 1 3 2 -2 4 4 -4 -4 -4 -4 -2 -4 -1 2 -1 2 0 -4 0 -3 -4 -2 2 1 -2 2 -3 -4 -2 0 1 2 1
19c -2 -2 -2 2 2 2 -3 -2 4 -2 2 -4 -2 0 -1 0 -2 0 -2 2 -4 -4 4 2 -4 -4 -4 -3 -2 2 -2 -3 -3 -2 -2 0 -2 0 4 -4 2 1 -3 0 3 -4 1 -4 -2 0 0
19d -2 -4 -2 2 2 -3 -4 2 1 -4 2 2 0 2 -2 0 4 4 -3 2 1 0 2 0 2 0 0 -4 1 1 -2 2 -3 -4 -4 -4 0 -4 -3 -4 -4 3 -3 -2 3 0 -1 0 1 2 -2
14a 0 0 0 -2 -4 -4 2 0 -3 0 2 4 -2 0 -2 2 -2 2 -2 -4 -4 -2 2 -4 -2 -4 -4 4 4 4 1 -2 -3 -4 -4 -1 0 -4 -4 -4 -4 -4 2 -2 2 -1 -2 -3 2 2 -4
14b -2 -2 -2 -4 -4 -4 -3 1 -3 -2 2 -4 0 2 -2 -2 -4 0 -1 1 0 -4 2 -3 -4 -4 -4 0 1 -1 -2 -2 -4 -4 -4 -4 -2 -3 -4 -4 -2 1 -1 -3 1 -4 -2 2 -2 -2 -3
14c -2 -4 -2 -4 -4 -4 -2 2 4 -2 2 -4 2 2 -1 -2 -4 -2 -1 1 -3 0 4 -3 0 -4 -4 2 2 3 -2 -2 -4 -2 2 -2 -4 -4 -3 -2 -2 -3 2 -4 -2 -2 -3 -1 2 2 0
14d -2 -4 -2 -4 -4 -4 0 -2 0 -2 0 -4 0 -2 -2 -2 -4 0 -1 -3 -2 -4 2 -3 -4 -4 -4 0 -4 -1 -2 -2 -1 -2 -4 1 -2 0 4 -4 -2 -2 0 -4 1 -2 -4 0 2 -1 -2
9a 0 0 1 0 -2 -3 4 4 4 0 0 -2 2 2 -2 0 0 0 -2 -2 -4 -1 0 -2 -4 -4 -4 2 0 2 0 2 -1 -2 -4 0 -4 -4 -4 -4 2 -4 0 -3 -3 0 -1 0 3 2 0
9b -2 -4 -2 0 0 -2 0 -1 -1 2 2 2 2 -2 2 0 0 0 2 2 2 3 -2 2 2 -4 -4 0 -3 -3 2 1 -2 0 -2 4 0 -3 -1 3 3 3 3 -3 4 -2 -3 -4 2 2 -3
9c -2 -4 -1 0 -4 -4 2 -2 0 2 2 0 2 2 -2 -2 -4 -2 2 -2 -2 -2 -2 -3 -4 -4 -4 2 3 1 -2 -2 1 0 -2 0 2 1 4 -2 2 -1 3 -4 3 -2 -1 -3 2 0 -4
9d -2 -2 -1 0 -2 -3 2 -1 3 -2 2 -2 2 -2 -3 -2 -4 0 1 -1 -2 0 -2 -3 -2 -4 -4 2 1 3 2 2 1 2 -2 2 0 -4 -4 -4 -4 4- 3 -4 3 2 -1 3 2 2 -3
4a 0 -2 -1 2 2 1 4 4 2 2 2 4 4 4 2 2 2 2 4 3 1 2 0 0 0 -4 -4 3 4 4 2 1 -1 4 2 -1 3 4 4 1 3 3 4 4 3 3 2 3 3 2 2
4b 2 2 1 2 2 1 4 4 1 0 0 4 2 2 1 2 2 4 -1 1 1 2 3 4 2 2 1 0 -4 -4 2 1 3 2 -2 -4 3 2 4 2 3 3 0 3 4 1 -1 4 2 2 0
4c 0 -2 0 2 4 -2 4 4 4 4 4 4 2 2 2 2 0 2 2 2 2 -1 0 -2 0 0 2 4 0 1 1 2 1 0 -4 -1 0 0 -4 -4 -4 -4 3 1 3 2 1 1 2 2 -4
4d 0 0 0 -2 -4 -4 -2 1 -4 -2 0 -3 2 4 2 -2 -4 -4 2 2 1 -2 2 -4 -4 -4 -4 0 2 0 1 2 -1 0 2 -4 -3 -3 -4 -4 -2 -3 0 0 -4 -2 -2 -4 2 0 -4
16a 0 0 -1 4 2 0 1 2 1 2 2 -4 2 2 -3 2 4 4 3 3 3 3 2 3 0 -4 -4 2 4 1 0 -2 -2 -2 0 -3 0 -2 -2 2 -2 -4 0 -2 -2 1 -2 -2 4 2 4
16b 2 2 1 2 2 1 4 4 3 -2 2 4 2 2 -2 0 0 0 2 2 -2 2 -2 2 -2 -4 -4 4 0 2 2 2 3 2 2 -4 2 2 4 -2 2 1 1 -3 0 0 -3 -3 0 0 -2
16c 0 0 1 0 -4 -1 4 4 4 2 2 0 0 0 1 4 2 4 2 2 -2 2 4 3 0 0 0 1 -2 -3 0 -2 -1 0 2 0 2 2 1 4 3 1 2 3 3 -1 1 -2 4 4 1
16d -4 -4 0 -4 -4 -4 4 4 4 4 4 4 0 2 -3 0 0 -2 2 2 2 -2 2 -4 -2 0 -4 2 3 2 2 2 1 -2 -2 0 -4 -2 -4 -2 -4 -4 1 0 -2 2 2 2 2 2 0
7a 0 0 0 -4 -4 -4 4 4 3 2 2 4 0 0 -1 0 -2 4 2 2 1 2 0 -1 2 2 0 2 2 2 2 4 2 2 2 -4 1 -1 -4 -2 2 1 4 3 4 3 1 4 2 2 -2
7b 2 0 1 -4 -4 -4 -4 2 2 -4 2 2 0 -2 -3 2 2 3 -2 0 -2 -2 -2 2 0 -4 -4 -1 0 -4 -4 -4 2 -4 -4 -4 0 -1 -4 -2 -4 -4 0 -3 -4 0 -3 -4 -2 -2 -3
7c 2 0 2 0 0 -3 1 0 2 2 2 4 2 2 2 4 2 4 2 -1 -2 0 -2 -2 2 2 0 4 3 3 1 -2 1 -4 0 -4 -3 -3 -4 2 2 -2 3 3 0 2 1 -3 2 1 -2
7d -2 -2 -2 0 -2 -4 2 0 4 2 2 4 0 -4 2 2 -4 4 2 -2 2 -2 -2 4 0 -4 0 2 0 0 0 -2 -1 -2 -4 -3 1 0 -4 2 2 1 3 0 0 0 -2 2 0 1 -3
24a 0 0 0 0 -4 -3 -4 0 2 -2 2 -2 -2 2 1 2 2 2 0 -3 -2 -4 4 1 -2 -4 -4 -4 1 1 -3 -1 2 -2 -4 3 1 0 -4 -3 2 3 0 -3 2 -3 -1 -4 -1 2 2
24b 2 0 0 2 2 -2 -4 2 -4 -4 2 -4 2 2 -2 0 4 2 -1 1 -1 -2 0 2 -4 -4 -4 0 -3 -3 0 -2 -2 2 2 -4 -2 0 2 -2 2 2 1 -3 -3 -2 0 -4 0 0 -3
24c 2 0 1 4 4 -3 1 2 2 2 2 4 4 2 3 4 4 4 0 -2 -3 2 2 4 -2 -2 -4 2 2 2 0 -2 -2 2 2 -4 -2 3 4 -2 2 -1 -1 0 0 -2 -2 -3 2 3 -2
24d 4 2 3 2 2 1 4 4 4 0 2 -3 2 2 2 4 2 3 0 -2 -1 -2 2 3 4 2 2 0 -4 -3 2 -2 2 0 0 -4 -4 0 -2 -2 2 -1 3 -2 3 0 1 4 2 2 0
10a 0 -2 4 4 4 4 3 2 1 2 2 4 2 2 3 2 -4 4 3 3 4 4 2 4 4 2 4 2 3 -3 4 4 1 2 0 0 4 0 4 4 4 4 3 3 4 3 3 4 4 3 4
10b 4 2 2 2 -2 -2 4 2 -2 2 2 4 2 2 2 4 4 2 2 2 3 0 2 -4 -4 -4 -4 2 1 -3 2 2 1 2 0 -4 -2 -2 -3 2 -3 -4 4 3 4 0 -1 -1 2 1 1
10c 2 2 4 4 2 1 2 0 0 2 0 0 -2 -2 -1 4 -4 2 0 -3 -3 -2 2 -3 -4 -4 -4 2 4 4 0 2 1 2 -2 4 0 -1 3 2 3 3 2 -3 -3 2 -1 -3 2 2 -2
10d 2 0 2 4 4 4 4 4 4 2 2 2 2 2 2 4 2 4 3 2 1 4 -2 4 0 -4 -4 2 2 2 4 3 1 2 2 -3 4 -4 4 4 4 3 3 3 4 1 1 -3 3 3 2
22a 0 0 -1 0 0 1 4 4 1 2 2 4 2 2 3 0 0 0 2 1 -1 3 0 3 2 2 2 4 4 4 1 1 -3 4 4 4 -3 -3 -4 -4 -2 -1 4 3 4 4 1 -2 2 0 -1
22b -2 -2 -3 0 -4 0 -2 -4 -2 0 0 -4 2 2 -1 0 -4 -4 0 -1 -2 -2 -2 1 2 0 2 0 -1 -3 2 1 -1 -4 -4 -3 0 -4 -4 -4 -4 -4 -2 -4 -3 -3 -1 -3 0 0 -4
22c -2 -2 -2 0 -2 2 2 -4 4 2 0 4 2 -2 2 0 0 -2 0 -2 -2 -2 2 3 -2 -4 -4 1 -2 0 1 -2 2 0 -4 0 -4 -2 -3 -2 0 2 3 -4 3 1 -1 1 0 -1 -3
22d -2 -4 -3 -4 -4 -4 0 0 -4 2 2 4 0 2 -1 0 0 0 1 -1 -2 -2 1 1 -2 -4 -4 0 -4 -4 -1 -2 -2 -2 -2 -4 -2 -3 -4 -2 4 4 2 -2 -3 1 -3 1 2 2 -2
3a 2 2 1 4 4 -3 4 2 0 0 4 0 4 2 3 0 -4 -2 3 -2 3 2 4 2 -2 -2 1 1 -2 0 0 0 -1 0 -2 0 3 4 4 3 -1 3 1 -3 0 1 -3 -1 4 4 4
3b -2 -4 -4 -4 -4 -4 -2 -4 -4 -2 -2 -4 0 -2 -4 -4 -4 -4 -2 -1 -2 -1 1 -4 -4 -4 -4 0 -4 -4 2 1 -1 0 0 -4 0 2 -4 2 -4 -4 -3 -4 -4 -2 -3 -4 2 0 -4
3c 2 2 2 4 4 -3 3 4 -3 -2 2 -4 2 -2 0 0 0 2 2 -1 2 0 2 4 -4 -4 -4 2 0 2 0 -2 -1 0 -2 -4 4 4 4 4 4 4 0 -2 -3 0 -1 -4 2 2 -2
3d 4 2 1 4 4 -3 2 2 -3 2 2 4 2 0 -2 4 4 4 2 -4 3 0 2 3 0 0 0 0 -4 -4 2 1 0 0 2 -4 2 3 3 4 4 3 0 -3 -3 1 -1 -3 2 2 1
12a 2 2 2 4 2 2 4 4 4 -2 2 -4 2 -2 2 2 0 4 -1 2 1 -2 2 -2 -4 -4 -4 2 0 2 0 0 1 -2 -2 -1 0 -4 -4 -3 -3 -3 2 -1 2 0 -1 0 2 2 2
12b 0 0 4 -2 2 4 -4 4 1 -2 0 2 0 0 -1 0 0 0 -2 2 2 -2 2 2 -4 -4 -4 0 0 2 1 1 3 -2 -2 -4 2 1 3 -2 -2 2 -3 0 1 0 -3 -1 0 0 3
12c 0 0 0 0 -4 -4 -2 -2 4 -2 4 4 2 0 2 -2 -4 -4 0 1 1 -2 2 -3 -4 -4 -4 3 3 3 -2 -2 2 2 2 4 -4 -4 -4 -2 2 -2 3 -3 3 2 0 -3 2 2 -1
12d -2 -4 -2 -4 -4 -4 1 0 0 -2 2 -4 2 -2 2 -2 -4 -4 1 -3 0 -2 -4 -2 0 -2 0 2 0 -3 0 -2 1 0 -2 -2 -4 -4 -4 -4 -2 -4 2 -4 1 2 1 -2 3 3 3
1a 2 2 3 4 4 0 4 4 4 4 3 4 2 2 2 4 2 4 3 3 3 2 2 -3 4 2 4 4 4 4 4 4 3 2 2 4 2 1 3 2 2 2 3 3 4 2 1 3 2 2 -1
1b 0 -2 1 4 4 3 4 4 4 4 4 4 2 2 3 2 -4 4 3 3 4 4 -2 3 4 4 4 2 3 4 4 4 3 2 2 0 2 2 2 -2 2 -3 4 2 3 0 -1 -3 2 2 2
1c 0 0 2 2 2 3 4 2 3 2 2 4 4 2 2 4 0 4 2 0 0 2 -2 -3 -2 -4 0 3 2 3 2 2 2 4 2 4 2 -2 2 2 -4 -4 2 -4 -2 2 2 -2 2 2 -2
1d 0 -2 -2 2 2 0 4 -4 4 2 -3 4 2 2 -2 2 -4 2 3 1 2 4 -4 2 0 -4 -4 2 1 3 4 4 2 2 -4 4 2 -2 -3 2 3 -1 4 -2 1 2 2 4 0 1 -3
18a 2 2 2 4 4 4 4 0 4 2 2 4 2 -2 3 4 -4 4 3 -2 3 4 2 2 2 0 4 2 1 2 3 2 3 2 2 4 4 3 4 4 2 2 4 3 4 3 2 2 3 3 2
18b 0 -2 1 4 4 4 4 4 4 4 2 4 2 2 3 2 0 4 4 -2 3 0 -2 -3 -2 -4 -4 4 2 2 2 2 3 2 2 4 4 2 4 2 -3 -4 4 1 3 1 -3 0 2 0 -2
18c 2 2 3 4 4 2 4 -1 4 2 2 4 2 0 4 2 -4 4 2 -2 2 2 2 4 0 -4 -4 2 2 3 0 1 2 -2 -2 0 2 -4 4 3 3 4 3 -3 4 0 -3 2 1 0 4
18d 0 -2 1 2 2 2 4 -1 4 2 2 4 2 -2 2 2 -2 0 2 -3 2 -2 -2 -3 0 0 0 4 0 1 4 4 2 2 -4 4 2 0 -4 -2 -4 -4 2 0 1 -2 -4 -4 1 1 -3
20a 2 2 4 4 4 4 4 2 4 2 2 4 2 2 4 2 2 4 3 -2 4 2 3 2 4 2 1 1 1 1 1 -1 4 2 0 4 -2 -1 0 4 4 3 4 3 4 3 -3 3 2 1 1
20b 4 4 4 4 4 4 4 2 4 2 2 0 4 -2 2 4 4 4 2 0 2 2 2 4 2 2 3 0 0 -4 2 2 1 2 2 4 4 3 3 2 3 1 2 2 4 -1 0 -4 2 2 2
20c 2 0 0 2 0 3 2 0 3 -2 2 -4 4 2 4 2 0 0 2 -2 2 4 4 2 -4 -4 -4 4 4 4 1 0 2 4 0 4 4 1 -4 2 -1 -2 2 -3 0 3 1 -3 4 4 4
20d 0 0 0 0 -2 2 0 -2 -3 -2 2 -1 2 0 -2 0 0 -4 1 1 1 3 2 2 0 -2 0 2 3 2 2 2 3 4 2 -4 3 4 4 2 -2 -3 1 -1 -2 3 1 -2 4 3 4
8a 0 -2 -2 0 0 1 -2 -2 -3 2 2 3 2 2 2 2 -4 1 0 -2 -3 0 2 0 -2 -4 -4 1 -3 -2 1 1 2 2 2 2 -4 -2 -4 1 3 2 0 -2 -2 3 0 -1 3 3 -4
8b 0 -2 -2 -4 -4 -4 0 -4 -4 -2 -2 4 2 0 -1 2 -4 4 -2 -3 -2 -2 2 1 -4 -4 -4 0 -4 -4 0 1 2 2 0 2 -3 -4 -4 -4 -4 -4 -3 -4 -4 1 1 -3 2 0 -4
8c 0 -2 -1 2 2 1 0 -2 1 2 2 3 2 0 2 2 -4 2 2 -2 2 -2 2 -3 4 2 4 -1 -3 -1 2 2 4 2 -2 4 -1 -4 -4 -4 -4 -1 3 -4 4 -2 -1 -3 2 2 2
8d -2 -2 -1 2 2 3 -2 -2 0 -2 2 -4 2 2 -4 -4 -4 -4 0 -4 -3 2 1 -2 -4 -4 -4 4 2 4 2 1 1 2 2 4 -4 -3 -4 -2 -2 -2 2 -3 -1 -3 -3 -4 2 1 -4
2a 2 2 3 -2 -2 -4 4 -2 4 2 -4 4 4 2 4 4 -4 4 3 -4 4 0 -2 4 4 2 4 4 4 4 2 2 2 -2 -2 2 4 4 4 4 3 3 3 -4 4 2 0 3 4 2 4
2b 2 0 1 2 0 0 4 4 0 1 -4 4 2 -2 2 2 -4 4 2 -1 3 0 -2 4 4 2 4 2 3 1 0 0 -3 -2 -2 -2 -1 -1 0 2 3 3 3 2 3 2 1 3 2 2 4
2c 4 2 3 4 4 4 2 0 4 2 2 4 2 0 4 4 0 4 4 2 4 3 2 4 4 2 4 1 -4 1 2 0 2 2 -2 4 2 2 3 0 2 4 3 1 4 2 0 4 4 2 4
2d -2 -2 -3 0 0 0 -1 -2 0 4 0 4 2 0 1 0 0 -4 2 2 2 2 0 -2 -4 -4 -4 2 -2 1 2 0 -1 0 -4 -1 1 2 -4 3 -1 -2 2 -3 -2 1 -3 -1 0 0 -4
13a 0 0 1 4 4 4 1 2 1 2 0 4 4 2 3 -2 -4 0 2 1 2 4 4 2 0 0 2 4 4 4 4 2 3 2 2 4 0 -4 1 2 3 2 3 3 3 1 0 0 0 -1 -2
13b 4 2 4 4 2 4 4 2 4 -2 2 -1 4 2 3 -2 -4 -2 2 0 0 3 0 4 2 2 0 4 4 4 0 1 -1 2 4 0 -2 -3 -4 -4 2 1 2 0 3 2 0 1 1 0 1
13c 0 -2 -1 2 4 4 -4 1 4 -2 0 4 0 0 3 -2 -4 2 1 -2 1 -2 2 4 0 -4 0 4 3 4 -2 -2 3 0 -4 4 0 -4 -4 -2 -2 -2 0 -3 0 -2 1 1 -1 0 1
13d -2 -2 0 2 0 0 -4 -2 4 -2 -2 -4 0 -2 2 0 0 3 -2 2 2 0 0 4 -4 -4 0 -4 -4 1 -2 -2 3 -2 -2 4 -1 -3 3 -2 -2 0 -1 -4 2 -3 -2 -3 0 -4 -2
21a 2 2 3 4 2 4 4 0 4 4 4 4 4 2 3 2 -4 4 2 -2 2 4 -4 4 0 -2 0 4 2 1 4 2 3 4 2 4 3 -3 3 2 1 3 3 -4 3 4 3 4 2 2 4
21b -2 -4 4 2 2 4 4 1 4 4 4 4 2 0 0 2 -4 4 0 1 3 4 -2 -2 4 -4 0 4 2 3 4 1 4 4 0 4 2 1 4 2 -3 1 4 -4 4 2 2 4 2 1 4
21c 2 0 3 2 -2 2 0 0 1 2 0 4 2 -2 1 0 -4 0 2 1 2 4 2 2 -2 -4 2 3 2 2 1 1 -1 2 -4 3 2 -2 -1 2 -2 1 2 -2 1 2 -1 -2 3 2 4
21d -2 -2 -2 0 0 0 0 0 -3 2 -2 4 2 2 2 -2 -4 -1 2 -1 -2 2 -4 -2 -4 -4 -4 3 3 2 2 1 3 -2 -2 1 0 -1 -4 -4 -3 2 4 -4 2 -2 0 -3 -2 -2 -4
15a 2 2 2 4 4 4 4 3 4 3 4 4 2 2 2 4 2 4 4 3 3 4 2 2 -2 -2 4 4 3 3 1 1 1 2 2 -4 2 0 4 1 3 1 2 1 3 2 2 -2 4 4 4
15b 4 2 3 -4 -4 -4 2 4 0 0 -2 -4 4 2 4 4 2 4 2 2 -2 2 2 4 -2 -4 -4 2 3 -1 2 2 2 2 2 -4 3 4 4 3 3 1 2 2 2 2 -3 1 2 2 2
15c 0 0 0 4 0 3 0 0 0 0 0 -2 2 0 1 4 -4 4 0 -1 -2 4 3 0 -2 -4 -4 0 2 2 4 2 4 2 4 4 4 2 4 -2 2 2 3 2 3 -2 -2 -1 2 2 3
15d 4 2 4 4 0 4 4 2 4 2 2 4 2 -2 4 4 0 4 2 -3 1 4 -4 4 2 2 2 3 2 3 2 0 3 4 2 4 4 3 4 2 -2 3 4 0 4 3 2 4 2 2 2
